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VOLUNTARY CLEANUP SECTION 

PROJECT STATUS AND ISSUE REPORT 

REPORTING PERIOD: May, 1992 

PROJECT: Time oil company Terminal, North Portland 

PROJECT MANAGER: Mike Kortenhof 

PROJECT TYPE: Responsible Party Initiated Letter Agreement 

BACKGROUND: 

Time Oil Company owns and operates a petroleum products stora(;Je 
terminal on approximately 52 acres located in the Rivergate area Ijf 
North Portland. It is situated on the east bank of the Willamette 
River at 12005 North Burgard Road. Terminal operations began i:lt 
this site in the 1940's. The facility, including 30+ above ground 
storage tanks, has handled jet fuel, gasoline, xylene, tol uenl~, 
fuel oil, lube oil, butyl alcohol, isobutanol, methanol, Methyl 10, 
turpentine, pentachlorophenol, fatty acid, lignin liquor and liquid 
fertilizer. 

A Federal Preliminary Assessment was performed for the facility in 
1985. Soil contamination was identified resulting from waste oil 
handling and pentachlorophenol blending operations. The site was 
referred to the State for further action. Confirmed releases ()f 
pentachlorophenol, polychlorinated biphel'lols, lead, naphthalene and 
chrysene were identified. The facility is listed by the State as 
needing further information or investigation. 

Time Oil Company ran a pentachlorophenol (penta) blending operation 
for Koppers Company on a portion of the subject property from 1967 
to 1982. Operations consisted of heating and mixing penta granuh~s 
with paraffin wax, mineral spirits and other solvents to produce 
various woodtreating products. The raw materials arrived on sii:e 
by rail-tank car and truck. The product was shipped in 55 gallon 
drums and by tank truck. 

Soil contamination in the area surrounding the penta operation was 
discovered in March of 1982. The tanks, piping and relatE~d 
equipment were removed. In 1985 surface soils throughout the penta 
operations area were removed to a depth of 1.5 feet and disposed c)f 
at the hazardous waste landfill at Arlington. Shortly thereafter, 
the Environmental Protection Agency banned land disposal of pen1:a 
waste. Time Oil began investigating methods to treat the soil on 
si te with the goal of reducing penta concentrations to 0.5 mg/kg ()r 
less. An additional 3,400 cubic yards of penta contaminated soi:., 
with an average penta concentration of 950 mg/kg, was excavated :.n 
1989 and stockpiled in a bermed, lined and covered soil pile. -
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Soil with penta concentrations as high as 574 mg/kg remains in 
place at and below the water table (13 feet) in the area of the 
excavation. Higher levels of contamination remain in place under 
one corner of an adjacent warehouse. Sampling results show that 
the groundwater has been impacted in the immediate area of the 
blending operations, although the magnitude and extent of 
groundwater contamination is ambiguous. 

Time oil has identified bioremediation as a possible treatmen't 
method for the stockpiled soil, although full scale field test!; 
have shown that it will not reach the 0.5 mg/kg goal. Time oil has 
asked DEQ to consider alternative cleanup levels so they can start: 
soil treatment operations as soon as possible. 

PROJECT STATUS SUMMARY: 

Time oil entered a Volunta=y Cleanup Agreement with the Department. 
of Environmental Quality (DEQ) on July 17, 1991. They submitted a 
report describing work relating to the penta cleanup on December 6, 
1991. A site visit was made by Mike Kortenhof on January 30,1992. 
DEQ completed review of the report and prepared detailed comments 
on April 8, 1992. As a result of the review it was determined that 
the stockpiled soil was a listed hazardous waste that was not 
stored in compliance with Resource Conservation and Recovery Act 
(RCRA) regulations. Compliance with those regulations is expected 
to include site investigation and cleanup requirements. The 
project was been referred to the RCRA program of DEQ for resolution 
of those issues. 

PROJECT ISSUE SUMMARY: 

Time oil is proposing on-site treatment and disposal of a listed 
hazardous waste (F027). Applicable Resource Conservation and 
Recovery Act (RCRA) regulations must be evaluated before comments 
on this proposal can be prepared. 

The fate of penta contaminated soil remaining under the warehouse 
and below the water table is unknown. 

The magnitude and extent of groundwater contamination due to the 
penta release is undefined. 

The releases identified during the 1985 Preliminary Assessment 
still require additional investigation. 
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QUARTERLY PLANNING: 
.' ~ .:~.:.~ .. :~~. £~:~;~ 

April - June, 1992: 

Work on this project under the voluntary cleanup program has been 
deferred pending resolution of the RCRA compliance issues. Furthel~ 
work on this proj ect will be considered upon ident~fication of RCRJl 
mandated site investigation and cleanup requirements. 
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PHONE 285-2400 
CABLE AODRESS: TIM Oil 
(FAX)206-2S3-S036 

SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
RENO 
RICHMOND 
LOS ANGELES 
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Will illR F. Giarl a 
Koppers Company, Inc. 
436 Seventh Avenue 
Pittsburgh, PA 15219 

2737 WEST COMMODORE WAY 
P.O. BOX 24447, TERMINAL STATION 

January 27, 1989 

Re: M£etin; - Portland, Oregon 
March 1, 1989 

Dear Bill: 

This is to confirm our discussion yesterday in which we agreed that March 1, 
1989 would be an agreeable date to meet at Time Oil CO.'s facility at 12005 
North Burgard, Portland, Oregon. The purpose of the meeting to be for us to 
review the remedial measures that have been and will be taken at the facility 
in order· to remove the pentachlorophenol in the soil surrounding the tanks 
that had been used to store Koppers' products and to resolve the division of 
responsibility for the costs being incurred in this cleanup. 

Please let me know what time would be most convenient for you to meet. We 
look for~ard to meeting you ang working with Koppers to resolve this matter in 
a manner that will be fair to both companies. 

TLH:mw 

cc: Robert D. Abendroth 
Fred Proby 

0063C 

Inonn 

Very truly yours, 

TOLS00328~3 
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Dear Terry: 

Koppers Company, Inc. 
436 Seventh Avenue 
Pittsburgh, PA 15219 
Telephone 412-227-2000 

KOPPERS 

Jan u a ry 1 3, 19 89 

Mr. Terrill L. Henderson 
Corporate Counsel 
Time Oil Company 
2737 West Commodore Way 
Seattle, \'lA 98199-1233 

Re: Northwe~rrninal Property I, Y\ .. ( 

-----
Enclosed please find a check from Koppers Company in the 
amount of $59,185.55. This represents Koppers' share of 
the costs incurred through September 19, 1988 f or the 
investigation and cleanup of the above site. 

I look forward 
scheduling of 
responsibility 
L.ilt::: PL UkJeL ty • 

Enclosure 

r
r. . r I; 

to talking with you soon concerning 
a meeting to discuss the allocation 
for the remaining work Time Oil plane:: 

Very truly yours, 

-r~!'Ji~ 
William F. Giarla 
412-227-2635 

the 
of 

f('lY 
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Beazer Materials and Services, Inc./Koppers.Pittsbui~ PA 15219 

Vendor No. ...Div. ., Our Audit No, 

I 
1CC9010028oi 125619011'100 

I 

BEAZER MATERIALS AND SERVICES, INC./KOPPERS 

PITTSBURGH, Pa. 15219 

PAY 

Your Invoice No. 
Inv. Date 
Mo. Day 

Invoice AmI. 

I 
01,9 59185.55 

Detach Before Depositing 

FIFTY NINE lHCUSAND ONE HUNDRED EIGHTY FIVE AND SS/1CO ONLY 
To the order of 

TI~E OIL'CO 
BOX 24447 TER~ ANNEX 
SEATTLE WA 98124-0447 

CENTERRE BANK 
ROLLA, MD 

AD·3969/88 

Date 
JANUARY 11 1989 

. ~'. ','-" -'.' 

Discounl Nel AmI. Payaole 

O.OC 59185.5: 

-

80-28 
815 

NO. 0607809 

Pay this amount 

S59185.55 
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Dear Mr. Henderson: 

Pittsburgh, PA 15219 
Telephone 412·227·2000 

KOPPERS 

December 21, 1988 

Terrill Henderson, Esq. 
Time Oil Company 
2737 Hest Commodore Way 
P.O. Box 24447 
Terminal Station 
Seattle, Washington - 98124-0047 

Re: Northwest Terminal 

This will confirm our conversation of last week in which I 
informed you that Koppers Company has reviewed your letter 
of September 19, 1988 and decided how to proceed wi th 
respect to the proposal you described. 

In our past conversations and your letter of September 19, 
1988 ,i'uu l,',dicated that on January 23, 19C5 i(oppers dgreea 
to pay one-half of the costs for the cleanup and related 
work on the above -property. After our conversation we 
reviewed our files, both in the Law Department and in our 
environmental subsidiary, in an effort to confirm that 
statement. 

We were unable to find anything indicating an agreement as 
broaa as the agreement you describe. We did, however, 
find a letter dated February 19, 1986 from Robert D. 
Abendr~h of Time Oil which indicated that Koppers and 
Time had reached a more limited agreement. Hr. 
Abendroth's letter states: 

i'During our January 23, 1986 meeting at 
your offices in Pittsburgh, you mentioned 
that Koppers would agree to pay one-half 
the cleanup costs incurred/committed to 
date and that further coordination 
between Koppers and Time would be 
appropriate for future commitments. Time 
concurs with this approach." 

10 000 
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BZT01 04(e)0401 08 



., 
December 21, 1988 
Terrill Henderson, Esq. 
2. 

Mr. Abendroth's letter convincingly evidences Time's 
understanding of this more limited agreement between 
Koppers and Time, and nothing in our file indicates that 
any Koppers' persunnel took exception to Hr. Abendroth's 
characterization of the agreement.· 

It seems clear, then, that Koppers did not make a blanket 
agreement to shar~ all costs of cleanup for the site. The 
agreement between Koppers and Time was that Koppers would 
share equally the cost of cleanup and related work which 
Time incurred or to which Time committed by February 19, 
1986. Commitments for additional cost sharing were 
clearly deferred pending "further coordination" between 
Koppers and Time. 

In light of this ag'reement to share past costs, Koppers 
will reimburse Time Oil for one-half of the investigation 
and cleanup costs referenced in your letter of 
September 19, 1988. I have requested that a check be 
issued to Time in the amount of $59,185.55 •. 

vli th respect to the future costs, the same turnover in 
personnel which required first hand research into the 
details of any agreement between our companies now 
requires an e~planation of why Koppers should agree co pay 
one-half of all the cleanup costs for the Northwest 
Terminal site. As, I told you in our conversation, the 
current Koppers' management personnel responsible for such, 
costs would like to meet with Time Oil personnel in order 
to hear Time Oil's views on this subject, and to discuss 
the issue generally. I will contact you following our 
next Environmental Claim Review Meeting in order to 
schedule a meeting between our companies to discuss 
"future commitments". 

~- ' 

Several weeks ago I received a copy of a letter from Mr. 
Abendroth to Koppers Company's President, Frederick 
Moore. Mr. Abendr9th stated that Koppers Company appeared 
to be ignoring ·Time's communications during the last 
year. Much has happened here a t Koppers Company in the 
last year, including a lengthy takeover battle, a 
subsequent merger, a divestiture of business units 
representing almost one-half of the· company, and 
reductions in staff. The level of activity and the 
turnover in personnel have made communications 
difficult. t,1y expectation is that future events here at 
Koppers Company will allow for smoother communications. 

( ".. ~. t" r 
,) i. (j 
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December 21, 1988 f 
Terrill Hendersoni Esq. 
3. 

(Ironically, Mr. Abendroth's letter also asserted that 
Koppers had entered into a blanket cost sharing agreement, 
an assertion contradicted by Mr. Abendroth's February 19, 
1988 letter.) 

Please feel free to call me if you have any questions or 
comments concerning the above. 

WFG:km 

cc: R. Abendroth 

,~/v~ 

10000 

William F. Giarla 
412-227-2635 
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PHONE 285-2400 
CABLE ADDRESS: TlMOIL 
\FAX)206·283-8036 

;::.ATTlE 
tACOMA 
PORTLANO 
STOCKTON 
RENO 
RICHMONO 
LOS ANGELES 
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TIME OIL COMPANY" 

Mr. Bill Giar1a 

I 
r" • 
r 
I .. 
• 

Koppers Company, Inc. 

2737 WEST COMMODORE WAY 
P.O. BOX 24447, TERMINAL STATION 

SEATILE, WASHINGTON 98199·1233 
SEATILE, WASHINGTON 98124-C447 

September 19, 1988 

Koppers Building, Room 750 
Pittsburg, Pennsylvania 15219 

Dear Mr. Giar1a: 

On July 27, 1988 you and I discussed the matter of the costs incurred in the 
cleanup of Koppers' pentachlorophenol at Time Oil's Northwest Terminal in 
Portland. Since "that time, Time Oil has been searching for an economic and 
effective method of disposing of the problem. In that regard, enclosed is a 
preliminary work plan prepared by Ecova Corporation for the cleanup of thl: 
pentacholorophenol contaminated soils. Although Time Oil is still in the 
process of evaluating the merits of the work plan, we anticipate following it 
subject to approval by the Oregon Department of Environmental Quality. 

The cost of the proposed cleanup and related work is estimated at $400,000. 
Pursuant to the I.anuary 23, 1986 agreement between Koppers and Time Oil, 
Kopper's share WOld be $200,000. 

As a reminder, Time Oil has spent $118,371.10 to date on investigation and 
cleanup of ourl mutual - problem. Of this we have invoiced you $54,780.28 by 
invoices dated ~/6/86 and 4/17/87 (copies enclosed). We have not yet received 
payment for those invoices. Also enclosed is our invoice dated 9/21/88 fOl' 
$4,405.27, whidh brings Kopper's total share of moneys spent to date to 
$59,185.55. 

0297C 
10 000 

Very truly yours, 

T~l,'()I,l CO. ~I 
~_.~UL I .1/c, .. Ldu&-'-"-

Terrill ~. fien rson 
Corporate-Counsel 
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Tl·,~.·E .O-rt.. ·CO_.. .; :J:NVOl:CE 09:1868 

.PrO.SOX 24447 TERM. ·STATION - SEATTLE "'A :~al24"()4'" 
. 2737 WEST COHHODORE WAY - SEATTLE "'A 98199~t233· D~TE 03/06/96 

PHONE (206) 285-2400:, REF. 03-0:S029 JKJ 

CUSTOHER ~: 03/05505623 

ACCOUNT: 
~OPPc~S COMPANY INC 
ATTN: DONALD F. MAkION 
KOPPE~S BUILDING ROOH 7~0 
PI1TSSURGH PA 15219 

657 60 123 
120 9 

27831.21 
1'~2S0.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TO CHARGE YOU FOR 112 OF THE FOLLOLll}Ui PER MUTUAL flGREEMENT 
IN REF~~~NCE TO CLEAN UP COSTS AT 12005 N. aURG~RD RD., 
PORTLAND, OREGUN. . 

EXPENOIl UReS 

4/26/85· CHE~~SECUR1TY SYSTEMS 
" 

(LABORATORY ANALYSIS UF SOIL SAMPLES) 150.00 
7/10/BS· NORTH\lEST' VACUUM l'mJp{ ·SE:RVICE-

·(RELOCATING 242.76 TONS'OF'SOIL TO ARLINGTON) 9,000.00 
7/29/85 CHEM-SECURITY SYSTEMS 

(RECEIV1NG 243.30 TONS OF SOIL AT ARLINGTON) 27,270.89 
8/8/85 ENVIRUNMI:NlAL EMERGENCY SERVICES 

(OBTAIN AND ANALYZE 3 COHPOSlTE ~AHf'LES) 
12/31/85 ENVIRONMENTAL EME:RGENCY SERVICES 

(PRIHARY SAMPLING AND ANALYSIS PLUS REPORT) 18,741.55 

.. 
COMMI1 TH~~HS 

DEQ ~5~ OA~ 240-102-065 
*~IEUEL ENVIRUNMEN1AL SERVICES (ADH~NOMENT 2) 

3,500.00 
25,000.00+ 

sox = 
*NAME CH~NGE FROM ENVIRaNH~NTAL EMERGENCY SERU1CES 

lNVOICE TOTAL $42,OH1.:!1 

. TOLS00:3291 

I 
I Enel. 1 

ACCOUNTS RECEIV 1-/ 
10 00 a 
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nj~: OIL co. 
2444 7 T~RX. ,)TAT10'--· SEATTLE '.iA 93124-0447 ,. 

CC:~!'IO()OctE WAY· S=:ATTL! WA 9~199-1233 
PHONE (206) Z3S-2400 

OE3IT ~EMO 020190 

DATE 04/17/37 
R:F. 04-03131 FER 

CUSTO~ER #: 03/05505613 

ACCOUNT: 
KOPPERS CO:OiPANY 
Koppers Building - Room 750 
Pittsburgh, PA 15219 

ATTN: JAY STEBBINS 

- - - - - - - - - - - - - - - - - - - - - - - - - -
·THIS IS AN ADDITIO~ TO ISVOICE # 091363 DATED 
MARCH 6, 19d~ FOR 5 42,0~1.21 TO CHARG~ YOU FOR 
HALF OF EX?£~DITURES, PE~ MUTUTAL AG~E~~:NT, IN 
REFERENCE TO CLEAN· UP COSTS AT 120~S NORTH SURGARD 
PORTLAND, OR~uON. 

120 

COPIES OF· THE ORIGINAL I~VOICE '#01136~, 3/6/86, 342081.21) 
~ND TH~ U?OAT~D CHARGES FOR 5 S4730.2~ ARE ATTACHED. 

9 

. INVOICE TOTAL 

10 000 

12699.07 

TOLS003292 

ORIGINAL 

BZT0104(e)040113 



. " ',: TIME OIL (~ :' ~ 
. r .... , 

o',;,aOX'24447,TERf1.:STATION ',,"SEATTLE WA 98124-0447 
2737. WEST COM~ODORE WAY - SEATTLE ~A 98199-1233 

. PHONE (206).285-2400 

'- ,. 

DATE 09/21/88 
REF. 09-03116 CJC 

CUSTOMER #: 03/05305623 

ACCOUNT: 
KOPPERS COMPANY INC 
KOPPERS BUILDING ROOM 750 
ATTN: SILL GIARlA 
PITTSBURGH PA 15219 

657 60 123 4405.27 

- - - - - - - - - - - - - - - - - -
TO CHARGE YOU FOR 112 THE FO~lOWIN6 PWR MUTUAL AGREEMENT IN 
REfERENCE TO CLEAN UP COSTS AT 12005 tJ EURGAitD RD,'PORTLANt> 
OREGON 

EXPENDITURES 
11/9137 'SRH-COllEC! AND ANALIZE 

WATER SAMPLES 

8131/88 ECOVA-PREPARE PENTA 
CLEANUP WORK PLAN 

10 00 '0 

REVERSE SIDE FOR GENERAL TERMS AND CONDITIONS 
190 REV. 8/82 

2810.53 

6000.00 

8310.53 

50"= 4405.27 

INVOICE'TOTAl 

TOLS00:3293 
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BZT0104(e)040114 



SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
IIENO 
RICHMOND 
LOS ANGELES 
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PHONE 285-2.00 
CABLE ADDRESS: TIMOIL 
I.FAX) 206·2 83-8j)36 

TIME OIL COMPANY 
',. -----------------------, 

• 2737 WEST COMMODORE WAY 
",OOUCTI " P.O. BOX 24447. TERMINAL STATION 

I TI~~ TIS [0......... ~,. oft. - - Ie 
i\\,O I·~A ~ 
' .. \1 ~1~ W La 
~ ~ co-,tLJ 1. \4vl.t-~~ w (, 
~ ~j_\4~ wC-~ 

SEATTLE. WASHINGTON 98199-1233 
SEATTLE. WASHINGTON 98124·0447 

- r~OVemt,er 17, 1 SS8 

Mr. FredericK C. Moore 
President 
Koppers Company, Inc. 
436 Seventh Avenue 
Pittsburgh, Pennsylvania 15219 

Dear Mr. Moore: 

I am writing to you in hopes of resolving a situation that exists between 
Time Oil Co. and Koppers before it develops into a needless and costly 
dispute. 

Briefly, the situation arises out of an agreement dated March 1, 1967 
under which Time Oil agreed to provide certain labor and services to 
store and blend wood preservatives containing pentachloraphenol belonging 
to Koppers Company at our Portland, Oregon terminal. After the agreement 
was terminated in 1982 it was discovered that the ground at the terminal 
contains substantial quantities of the product belonging to Koppers. As 
you know pentachloraphenol is a hazardous substance under federal and 
state law and gives rise to authority by the federal and state 
governments to compel cleanup of the product by responsible parties 
including the owner of the product. 

Since the problem first materialized Time Oil has been in contact with 
Koppers Company and initially there appeared to be willingness on the 
part of Koppers to work with Time to resolve this problem as 
inexpensively as possible and without exciting the interest of the 
federal and state authorities. To that end we met with Koppers personnel 
on January 23, 1986 in Pittsburgh where an agreement in principle was 
reached under which the cost of resolving this problem would be shared on 
a fifty fifty basis. 

It is not my purpose here to detail the efforts that Time Oil has 
undertaken to resolve this environmental problem nor the efforts it has 
taken to obtain the continued cooperation of Koppers. Suffice it to say 
here that within the last year and half Koppers Company appears to be 
simply ignoring the problem and our communications. 

0297C 
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Mr. Frederick C. Moore 
November 17, 1988 
Page 2 

'. 

I would appreciate anything you might be able to do to advise us as to 
how this matter may be resolved. My telephone number is (206) 285-2400. 

RDA:TLH:pjv 

cc Mr. Bill Giar1a ~ 
Koppers Company, Inc. 
Koppers Building, Room 750 
Pittsburgh, Pennsylvania 15219 

0297C 

laOGO 

Very truly yours, 

TIME OIL CO. 

,kfJ(j~ ~-/{ 
Robert D. Abendroth 
Vice President 

TOLS003295 
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TO: Robert Abendroth 
John Luckovich 

November 9, 1987 

Seattle 
Seattle 

FROM: ~n Denham Seattle 

SUBJECT: PENTACHLOROPHENOL CONTAMINATION - NORTHWEST TERMINAL 

Today I contacted Jim Campbell of Keystone Environmental Resources Inc. 
(412-227-2689) regarding above subject. I again asked that Koppers provide 
two things: 

a. The results of sample analYSis accomplished in their laboratory, 
which was promised not later than June 1, 1987, plus Koppers 
recommended solution to the contamination problem and; 

b. A check in the amount of $54,780.28 as their payment of half the 
costs incurred to date. 

Campbell said they would do so. 

Campbell expressed Koppers desire to do two things: 

a. Pay us half the costs to date as requested. 

b. Come to some agreement where Time Oil will accept all liability for 
site contamination and relieve Koppers completely. Koppers is 
willing to pay money for this status. 

I plan to discuss b above with our attorneys as soon as possible. Will 
advise results for consideration. 

JPO/ch 

10 00 0 
TOLS003296 
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2737 WEST COMMODORE WAY 
P.O. BOX 2~447. TERMINAL STATION 

SEATTLE. WASHINGTON 98199· 1233 
SEATTLE. WASHINGTON 98124 0447 

Keystone Environmental Resources Inc. 
Jim Campbell 
435 7th Ave. 
Pittsburg, PA 15219 

Dear Mr. Campbell: 

October 2, 1987 

OCT 5 1987 

This is in reference to our discussion regarding clean up costs at 12005 North 
Burgard in Portland, Oregon. 

Enclosed are copies of the documents you wish to review. 

A. The Original invoice #091858 dated March ~, 198~ for $42,031.21. 

B. A complete list of expenditures as of April 1, 1987. 

c. Billing for the additional charges of $12,599.07 for expenses after 
the date of the original invoice. 

Your cost for half the expenditure, per mutual agreement is $54,780.28. 

We appreciate your working with us and lOOK forward to hearing from you at 
your earliest convenience. 

JEl: ltd 

Enclosures. 

0002B 

10 000 

Yours Truly, 

TIME OIL CO. 

& ~ r:. _I'," J7;'~ 1'~~~v-.-
edit Manager 

TOLS003297 
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TIME.OTL co. . 
P~Q.80X 24447 TERM. StATtON - SEATTCe ~A ~812~-a~~7 

2737 WEST COMMODORE WAY - SEATTLE WA 98199-t233. 
PHONE (206) 285-240Q 

'. 

DI'ITE 03/06/86 
REF. 03-03028 JKJ 

CUS10M~R ~: 03/05505623 

ACCOUNT: 
~OFP~~S·COnPANY IHC 
ATTH: DONALD F. MAkION 
KOPPERS BUILDING ROOM 150 
PI1TS8URGH PA 15219 

657 60 123 
120 9 

27831.21 
14250.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TO CHARGE YOU FOR 112 OF THE FOLLOWIN~ PER MUTUAL nGREEM&NT 
IN REF=~cNCE TO CLEAN UP COS1S Al 12005 N. 8URG~RO RD •• 
PORTLAND, OR=GUN. . 

EXPENDIl UF\!:::S 

4/26/85 CHE/'I':'SEC~.~ TY 5YS1 EMS 
(LABORATORY ANALYSIS UF SOIL SAMPLES) 150.00 

7/l0/8S NORT~~EST'VACUU~ ~UCX SERVICE· 
. (RELOCATING 242.76 TONS 'OF' SOIL TO ARLINGTON) 9,000.00 
7/29/85 CHEn-SECURITY SYSTEMS 

(RECEIVlHG 243.30 TONS OF SOIL ~T ARLINGTON) 27,270.88 
8/8/85 EHVIRUHM~NTAL EMEHGENCY SE~VICES 

(OBTAIN AND ANALYZE J COMPOSlTE ~AMPLES) 
12/Jl/8S ~N~IRO~HENTAL EME~GENCY SERVIC~S 

(PRIMARY SAMPLING AND ANALYSIS PLUS REPORT) 18,741.55 

COMHI1 TM~NTS 

DEQ P~k OAk 240-102-065 
*;!EOEL ENVIRUNH~N1AL SERVICES (ADM~NUH~Nr 2) 

5:',662.43 

3,500.00 
25,000.00+ 

84,162.43 

sox = 
l'NriM:: CH~~NGt: FROM ENlJ! RONM~/rr ~l. EME::RGc;NCY SERVl CES 

IHVOICc TOTP.L 

42,081.21 

TOLS003298 
Encl. I 

InooO ACCOUNTS FECEiV I 

BZT0104(e)040119 



As of C4/01/87 

TIME OIL CO. EXPENDITURES IN REFERENCE TO PENTACHLOROPHENOL CLEAN UP COSTS AT 
12005 NORTH BURGARD. PORTLAND. OR. 

04/25/85 Chern-Security Systems 
(Laboratory analysis of soil sample) 

07/10/85 Northwest~acuum Truck Service 
(Relocating 242.76 tons of soil to Arlington) 

-07/29/85 Chern-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

08/08185 Environmental Emergency Services 
(Sampling and analysis) 

12/05/85 Environmental Emergency Serv1ces 
(Well drilling •. sampling ~ analysis) 

03/24/86 Environmental Emergency Services 
(Sandblast and demolish wall; install wells) 

05/16/86 Instrumentation Northwest 
(Monitoring well materials) 

05/11/86 Century West Engineering 
(Develop and sample wells) 

05/11/86 Department of Environmental Quality 
(Per OAR 240-102-065) 

07/08/86 Century Environmental Sciences 
{sampling wells) 

08/03/SE R!;del E~v;~cnmental Services, Jnc. 
(Sampling and analysis) 

08/25/86 Jack Eatch Construction Co. 
(Relocate soil and dispose of concrete wall) 

09/10/86 Concrete Coring Co. 
(~t holes through concrete floor of ware~ouse) 

10/24/86 ~RR Associates, Inc. 
lnvestigation of pentachlorophenol as per contract 
:dated 08/14/86 

01/25/87 tentury West Engineering 
(well sampling and analysis) 

Koppers Company share of costs = 50% = 

TOTAL OUE FROM KOPPERS = 
Encl. 2 

10 000 

$ 150.00 

$ 9,000.00 

$ 27,270.88 

500.00 

$ 18,741.55 

$ 17,252.67 

$ 3,702.66 

$ 2,739.50 

$ 3,500.00 

$ 1,800.00 

$ 4,452.81 

~ 1,465.00 

390.00 

$ 18,455.00 

S 130.511 
$109,560.57 

S 54,780.23 

$ 54! 780.28 

TOLS003299 

BZT0104(e)040120 



~, 

TI ."1 : I Leo. . ~ 

P.o.sox 24447 TERM. ;T~~ION - S~ATTLE ~A 9!124-044/ 
2737 WEST CC:'U'IODoaE WAY - SEATTLE ~A 9~199-1233 

PHONE (206) 2JS-2400 

O~BIT Ma~o 02019C 

DATE 04/17/~7 
R:F. 04-03131 F:R 

CUSTO~ER #: 03/05505613 

ACCOUNT: 
KOPPE~S CO~iPANY 

Koppers Building.- Room 750 
Pittsburgh, PA 15219 

ATTN: JAY STEBBINS 

120 9 12699.07 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
THIS IS AN AvDITIO~ TO ISVOICE # 091S~J DATED 
MA~CH 6, 190~ FOR 5 42,O~1.21 TO CHARG: YOU FOR 
HALF OF EX?E~D!TURES, PER MUTUTAL AG~EE~=NT, IN 
REFE?ENCE TO CLEAN UP COSTS AT '20~S NQRTH 3URGARD 
PORTLAND, OR:GON. 

COPIES OF TH~ ORIGINAL I~VOICE (#O,136S, 3/6/86, 342081.21) 
AND TH~ U?DAT~~ CHARGES FOR S S4730.2~ ARE ATTACHED. 

INVO!CE TOTAL 

10000 
Encl. 3 

SEE REvEP.SE SIDE FOR GENERAL TERMS AND CON::lITIO:'-lS 

TOLS003300 

ORIGtNA 

BZT0104(e)040121 



SEATTLE 
TACOMA 
PORTLANO 
STOCKTON 
RENO 
RICHMOND 
LOS ANGELES 

Koppers Company Inc. 
Attn: Jay Sebbins 

, 
, 
• · 
o 

o · • , , 
, • , .. • 

PHONE 285·2400 

CABLE ADDRESS: TIM:lIL 

TIME OIL COMPANY 
2737 WEST COMMODORE WAY 
P.O. BOX 24447, TERMINAL STATION 

SEATTLE, WASHINGTON 98H19·1233 
SEATTLE, WASHINGTON 981~~4·0447 

April 20, 1987 

Koppers Building, Room 750 
Pittsburgh, PA 15219 

Dear Mr. Sebbins: 

This refers to our previous telecon regarding clean-up of Koppers 
pentachlorophenol at 12005 North Burgard,- Portland. OR and Time 011 invoice 
091868 dated 03/06/86, which you agreed to look into and give me a call back 
regarding payment. 

To my knowledge. there has been no call hence this letter as a reminder. 
Since invoice 091868 was forwarded. those items shown on invoice as 
"COMMITMENTS· became a reality and have been paid by Time Oil. In addition, 
other essentials have been accomplished and fees for those services have been 
also paid by Time. The net result is an increase to Koppers share of costs by 
$12,699.07. 

Enclosed is copy of original invoice. a listing of expenditures to date and an 
invoice for one-half the cost of those expenditures incurred since original 
invoice. This package reflects total costs as of 04/01/87. 

Your processing of these invoices for prompt payment is truly appreciated. 

Enc 1. als 

JPD/jam 

in 000 

Sincerely. 

(jLy!~ 
~- ~ohn P. Denham 

Environmental Manager 

TOLSOO3:~01 

BZT0104(e)040122 



TXME.07L co. XNVOX~E 091868 
P~,Q.BOX 24447 TERH. STATION - SEATTLE WA ?9124~cr~"'7 
- 2737 WEST COHHODORE WAY - SEATTLE WA 99199-t233, OftTE 03/06/86 

PHONE (206) 285-240Q ReF. 03-0302g JKJ 

CU510HER ~: 03/05505623 

ACCOUNl: 
~OPPEHS COMPANY INC 
ATTN: DONALD F.'MAkION 
KOPPERS BUILDING ROOM 1~O 
PIlTSBURGH PA 15219 

657 60 123 
120 9 

27831.21 
14250.00 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
TO CHARG~ YOU FOR 1/2 OF THE FOLLOWIN~ PER MUTUAL AGREEH~NT 
IN REFcR~NCE TO CLEAN UP COSlS Al 12005 N. ~URGnRD RD., 
PORTLAND, O~cGUN. 

EXPENDIl URl:S 

4/26/85 CH~M':'SECUE<,~ TY SYSl Ei'lS 
(LABORATORY ANALYSIS UF SOIL SAHPLES) 150.00 

7/l0/es NORTHWEST'VACUUM TftUCK SERVICE· 
(RELOCATING 242.76 TONS'OF'SOIL TO ARLINGTON) 9,000.00 

7/29/85 CHEH-SECURITY SYSTEMS 
(RECEIV1NG 243.30 TONS OF SOIL AT ARLINGTON) 27,270.88 

8/8/85 ENVIRUNH~NIAL EHEHGENCY S~~VICES 
(OBTAIN AND ANALYZ& 3 COHPO~lTE ~AHPL~S) 

12/31/85 ENVIRONHENTAL EHE~GENCY SERVICES 
(PRIMA~Y SAMPLING AND ANALYSIS PLUS REPORT) 18,741.55 

COMMI1 Tl1cNTS 

OEO P~k OAk 240-102-065 
*~IEOEL ENVIRUNMcN1AL SERVICES (ADI1~NUHcNT 2) 

55,662.43 

3,500.00 
25,000.00+ 

1:14,162.43 

50% : 

~NAM~ CHANGE FROM ENU!RONM~NTAL EM~RGcNCY SERVlCES 

lNVOIC£: TOTAL 

t!2,031.21 

10000 TOLS003:302 
Encl. 1 

ACCOUNTS RECEIVABl 

BZT0104(e)040123 



As of 04/01/87 

TIME OIL CO. EXPENDITURES IN REFERENCE TO PENTACHLOROPHENOL CLEAN VP COSTS AT 
12005 NORTH BURGARD, PORTLAND, OR. 

04/26/85 Chern-Security Systems 
(laboratory analysis of soil sample) 

07/10/85 Northwest Vacuum Truck Service 
(Relocating 242.76 tons of soil to Arlington) 

07/29/B5 Chern-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

08/08/85 Environmental Emergency Services 
(Sampling and analysis) 

12/05/85 Environmental Emergency Services 
(Well drilling, sampling & analysis) 

03/24/86 Environmental Emergency Services 
(Sandblast and demolish wall; install wells) 

05/16/86 Instrumentation Northwest 
(Monitoring well materials) 

06/11/86 Century West Engineering 
(Develop and sample wells) 

06/11/86 Department of Environmental Quality 
(Per OAR 240-102-065) 

07/08/86 Century Environmental Sciences 
(samp 11 ng we 11 s) 

08/08/86 Riedel Environmental Services, Inc. 
(Sampling and analysiS) 

08/25/86 Jack Eatch Construction Co. 
(Relocate soil and dispose of concrete wall) 

09/10/86 Concrete Coring Co. 
(Cut holes through concrete floor of warehouse) 

10/24/86 SRH Associates, Inc. 
Investigation of pentachlorophenol as per contract 
dated 08/14186 

01/26/87 Century West Engineering 
(Well sampling and analysis) 

Koppers Company share of costs = 50% = 

TOTAL DUE FROM KOPPERS = 
Enc 1. 2 

10000 

150.00 

$ 9,000.00 

$ 27.270.88 

500.00 

$18,741.55 

$ 17,252.67 

$ 3,702.66 

$ 2,739.50 

$ 3,500.00 

$ 1,800.00 

$ 4,452.81 

$ 1,465.00 

390.00 

$ 18.465.00 

$ 130.50 
$109,560.57 

$ 54.780.28 

$ 54,780.28 

TOLS003303 

BZT0104(e)040124 



... t" " 

TIME OIL CO. 
P.O.90X 24447 TERM. ,TATION - SEATTLE ~A 9a124-0447 

2737 WEST COMMODORE W.o\Y - S:ATTLE WA 98199-1233 
PHONE (206) 235-2400 

DESIT ~EMO ~02019cr 

DATE 04/17/37 
R:F. ~4-03131 F:R 

CUSTOMER :: 03/u5505623 

ACCOUNT: 
KOPPERS COl'iPANY 
Koppers Building - Room 750 
Pittsburgh, PA 15219 

ATTN: JAY STEBBINS 

120 9 12699.J7 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
THIS IS AN AODITIO~ TO INVOICE' 091363 DATED 
MARCH 6, 1986 FOR S 42,031.21 TO CHARGE YOU FOR 
HALF OF EXPE~DITURES, PER MUTUTAL AERE:fIIENT, IN 
REfERENCE TO CLEAN UP COSTS AT 120~5 NORTH 9URGARD 
PORTLAND, OREGON. 

COPltS OF THE ORIGINAL I~VOICE (#O~136~, 3/6/86, $42081.21) 
AND THE UPDATED CHARGES FOR S 54780.23 ARE ATTACHED. 

INVOICE TOTAL 

10 00 0 
Encl. 3 

SEE REVERSE SIDE FOR GENERAL TERMS AND CONDITIONS 
TO_ lqo REv 8 81 

TOLS003304 

ORIGINAL 

BZT0104(e)040125 



1-';-" ....... 
... .. ~ 

TIME OIL CO_ INVOICE 091868 
P.O.BOX 24447 TERM. STATION - SEATTLE WA 98124-0447 

2737 WEST COMMODORE WAY - SEATTLE WA 98199-1233 
PHONE (206) 285-2400 

. DATE 03/06/86 
REF. 03-03028 JKJ 

CUSTOMER ~: 03/05505623 

ACCOUNT: 
.mpPERS COMPANY INC 
ATTN: DONALD F. MARION 
~OPPERS BUILDING ROOM 750 
PITTSBURGH PA 15219 

657 60 123 
120 9 

TO CHARGE YOU FOR 1/2 OF THE FOLLOWING PER MUTUAL AGREEMENT 
IN REFERENCE TO CLEAN UP COSTS AT 12005 N. BURGARD RD., 
PORTLAND, OREGON. 

EXPENDITURES 

4/26/85 CHEH-SECURITY SYSTEMS 
(LABORATORY ANAlYSIS OF SOIL SAMPLES) 150.00 

7/10/85 NORTHWEST VACUUH TRUCK SERVICE 
(RELOCATING 242.76 TONS OF SOIL TO ARLINGTON) 9,000.00 

7/29/85 CHEH-SECURITY SYSTEHS 
(RECEIVING 243.30 TONS OF SOIL AT ARLINGTON) 27,270.88 

8/8/85 ENVIRONMENTAL EMERGENCY SERVICES 
(OBTAIN AND ANALYZE 3 COMPOSITE SAMPLES) 

12/31/85 ENVIRONHENTAL EMERGENCY SERVICES 
(PRIMARY SAMPLING AND ANALYSIS PLUS REPORT) 18,741.55 

COMMITTHENTS 

OED PER OAR 240-102-065 
*RIEDEL ENVIRONMENTAL SERVICES (ADHENDMENT 2) 

55,662.43 

3,500.00 
25,000.00+ 

84,162.43 

sox = 
*NAME CHANGE FROM ENVIRONMENTAL EMERGENCY SERVICES 

10000 
EE REVERSE SIDE FOR GENERAL TERMS AND CONDITIONS 
), I~ lEV. 1/12 

INVOICE TOTAL 

27831.21 
14250.00 

42,081.21 

542,081.21 

TOLS003305 

ORIGINAL 

BZT0104(e)040126 



PHO"= 285 :'~OO 

CASL: ':'D:::;:'~SS , ',,::,~ 

SEAT"T'LE 
T:"C~"'A 
F"OI::tTI..ANO 
STOCKTON 
RE'\IO 
FLCJoofVlONO 
SA,..,. PEORO 
L..OS ANGEl-55 

TIME OIL COMPANY 
2737 w. COMMODORE WAY. P.O. BOX 24447, TERMINAL ANNEX. Se"'TTLE. WA. 98124 

February 19, 198& 

Koppers Company. Inc. 
Attn: Donald F. Marion 
Forest Products Group 
Koppers Building. Room 150 
Pittsburgh. PA 15219 

Dear Don: 

This refers to our mutual problem of pentachlorophenol contamination at 1201)5 
North Burgard Road in Portland Oregon. 

During our January 23. 1986 meeting at your offices in Pittsburgh, you 
mentioned that Koppers would agree to paying half the clean-up costs 
incurred/colMlitted to date and that further coordination between Koppers anti 
Time would be appropriate for future COlMlittments. Time concurs with this 
approach. 

In this light, the below accounting to date will be followed by an invoice 
two weeks from today unless we hear some objections from you before then. 

EXPENDITURES 

412&/85 Chem-Security Systems 
(Laboratory Analysis of soil sample) 

7110/85 Northwest Vacuum Truck Service 
(Relocating 242.16 tons of so;l to Arlington) 

1/29/85 Chem-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

8/8/85 Environmental Emergency Services 
(Obtain and analyze 3 composite samples) 

12/5/85 Environmental Emergency Services 
(Primary sampling and analysis plus report) 

10000 

150.00 

9,000.00 

27,270.88 

500.00 

18.741.55 
$55,&&2.43 

TOLS003306 

BEPl16793 

BZT0104(e)040127 



COMMITTMENTS 

OEQ per OAR 240-102-065 

* Riedel Environmental Services (Amendment 2) 

3,500.00 

25,000.00 + 
$84, 1 £>2 .43 

50% = $42,081.21 

* Name change from Environmental Emergency Services 

Should you have any questions regarding the above, please give me a call. 

Sincerely, 

i~j.J tV-'#<c.i f"" 
Robert O. Abendroth --
Operations Manager 

ROA/ch 

61 . A .. 

TOLS003:307 

10 000 ~ BEPl16794 

BZT0104(e)040128 
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PHONE 2BS 2400 

CABLE ADDRESS TIMOIL 

SEATTLE 
TACOMA 
PQRTL.ANO 
STOCKTON 
"END 
RICHMONO 
SAN PEORO 
L.OS ANGEL.ES 

TIME OIL COMPANY. 
2737 W. COMMODORE WAY, P.O. BOX 24447, TERMINAL ANNEX, SEATTLE, WA 911124 

February 19, 1986 

Koppers Company, Inc. 
Attn: Donald F. Marion 
Forest Products Group 
Koppers Building, Room 750 
Pittsburgh, PA 15219 

Dear Don: 

This refers to our mutual problem of pentachlorophenol contamination at 12005 
North Burgard Road in Portland Oregon. 

During our January 23, 1986 meeting at your offices in Pittsburgh, you 
mentioned that Koppers would agree to paying half the clean-up costs 
incurred/committed to date and that further coordination between Koppers and 
Time would be appropriate for future committments. Time concurs with this 
approach. 

In this light, the below accounting to date will be followed by an invoice 
two weeks from today unless we hear some objections from you before then. 

EXPENDITURES 

4/26/85 Chem-Security Systems 
(Laboratory Analysis of soil sample) 

7110/85 Northwest Vacuum Truck Service 
(Relocating 242.76 tons of soil to Arlington) 

7/29/85 Chem-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

8/8/85 Environmental Emergency Services 
(Obtain and analyze 3 composite samples) 

12/5/85 Environmental Emergency Services 
(Primary sampling and analysiS plus report) 

1000 0 -

150.00 

9,000.00 

27,270.88 

500.00 

18.741.55 
$55,&&2.43 

BEPl16793 

TOLS003308 

BZT0104(e)040129 



· ....... 

COMMITTMENTS 

OEQ per OAR 240-102-0&5 

* Riedel Environmental-Services (Amendment 2) 

3,500.00 

25,000.00 + 
$84,162.43 

50% = $42.081.21 

* Name change from Environmental Emergency Services 

Should you have any questions regarding the above, please give me a call. 

ROA/ch 

61 -.c .. 

Sincerely, 

i:'J.J U4-~ t--
Robert D. Abendroth 
Operations Manager 

TOLS003309 

BEPl16794 

BZT0104(e)040130 



B(OPPERS 
Interoffice Correspondence 

To W. J. Baldwin From D. F. Marion 

Location K-1350 Location K-750 

Subject Time Oil Visit - Date October 14, 1985 
October 9 , 1985 

~ REV.2 

On October 9, 1985, Jim Garrity, Denise Burrell and I visited 
with Neil Wallis at Time Oil Company's terminal in Portland, 
Oregon. We discussed the clean-up efforts at the Portland 
terminal to date and reviewed where we would go in the future. 
At this time, Time Oil has disposed of nine truckloads of soil 
and incurred costs of $55,000 - $60,000. While visiting Neil 
Wallis, he made copies of the pentachlorophenol sampling and 
analysis report pr~pared by Riedel Environmental Services which 
is attached for everyone's review and comments. Neil indicated 
that a meeting with John Denham and John Ruddick of Riedel 
Environmental Services was to be held on Thursday, October 10, in 
Portland. After this meeting, Neil Wallis, John Denham and Bob 
Abbendroth would like to get together to determine the next steps 
in meeting allowable limits of PCP at the Portland Terminal. In 
addition, Bob Abbendroth would like to set up a meeting to 
finalize Koppers portion of the payment for services to clean up 
the Portland Terminal. 

After you have had an opportunity to review the attached report, 
please give me a call to determine our options at this point in 
time. If you have any questions regarding the above information 
or attached report, please call me immediately. 

DFM/jls 

Attachment 

cc: J. F. Garrity 
R. G. Ham i 1 ton 
J. D. Hite 
J. Kusar 
R. J. Parry 
T. Smith 
M. R. Urbassik 
A. S. Wells 

10000 
TOLS003310 

BZT0104(e)040131 
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P"ONE ~85'.4:l0 
C~aL.E ~OO"'ESS ,111.1<)11. 

"ATTL.I 
TACOMA 
PO "TL.A NO 
STOCKTON 
"1100 

TIME OIL COMPANY '"C .... ONO 
&AN ~IO"O 
L.OS ANGIL.U 

2737 W. COMMOOORE WAY. P.O. lOX 2 .... 7. TEI'IMINAL. ANNEX. SEATTL.E. WA 511124 

---

Department of Environmental Quality 
Attn: Janet Gillaspie, Northwest Region Manager 
522 S.W. 5th Avenue, P.O. Box 1760 
Portland, Oregon 97207 

Dear Ms. Gillaspie: 

February 4, 1985 

This pertains to our Northwest lenninal location at "2005 North Burgard in 
Portland, Oregon and the bulk pentachlorophenol operation at that site. The 
purpose of this letter is to acquaint you with concurrent actions being taken 
by two companies to voluntarily correct what both felt may become a problem. 

BACKGROUND 

In March of 1982. a potential problem with the ground surrounding the 
pentachlorophenol operation was detennined. Contract between Koppers Co. 
(product owner) and Time Oil Co. (land owner) was cancelled. Product 
phaseout and clean-up actions were jointly agreed upon by both companies. 
Accomplishments to date have been: 

a. Bulk pentachlorophenol operations ceased. 

b. On hand product inventory blended off and shipped out. 

c. All tanks and piping cleaned. 

d. Waste from cleaning shipped to Arlington. 

e. Piping removed and scrapped. 

f. Time Oil Co. tanks removed and scrapped. 

Remaining to be accomplished are: 

a. Removal of Koppers owned tanks (scheduled for week of February 4, 
1985). 

b. Contaminated soil removal and replacement. 

1. C u \) 0 ~ TOLS003~~11 

BZT0104(e)040132 



" 

On December 12. 1984, Messrs. John Smits and Rick Gates of your office 
conducted soil sampling activities at the site. Twelve samples were taken 
inside diked areas. Split samples were provided Time Oil Co. DEQ laboratory 
test results (49 pages) were received here on February 1. 1985. Telecon with 
Messrs. Smits and Gates on that date revealed the follow1ng: 

a. All samples were tested for lead content. None were found to be above-
normal limits (page 1). ---

b. All samples were tested for fourteen different pesticides. None were 
found to be above normal limits (pages 3. 6, 9. 12. 15, 18. 21, 24, 
27. 30. 33, 36). 

c. All samples were scanned for organic chemicals other than priority 
pollutants (pages 4, 7, 10, 13. 16, 19, 22, 25, 28. 31. 34. 37). No 
unknowns were identified above detection limi~s on nine of these 
samples. On three sample. (pages 13. 28, 31), the compounds 
~entative1y identified were those petroleum residues normally expected 
to be found in a tank farm. Estimated concentrations were so low that 
none were at all significant. simply present. 

d. All samples were tested for priority pollutant chemicals (pages 2. 5. 
8. 11. 14. 17. 20, 23, 26. 29, 32. 35). No unknowns were identified 
above detection limits on eight of these samples. On one sample (page 
11), only two trace elements were found. 80th were in the 1 ppm 
quantity, which is not considered significant and certainly cannot be 
classed as a problem. On one sample (page 23), three residues of 
polynuclear aeromatics were found, again insignificant in quantity. 
On one sample (page 26), one more polynuclear aeromatic of 
insignificant quantity was found along with a small quantity (515 ppm) 
of pentachlorophenol and 12 ppm of tetrachloropheno1. It is my 
understanding that since this quantity (515 ppm) of pentachlorophenol 
is below 1000 ppm. it falls in the gray area of consideration 
regarding significance. The tetrachlorophenol is a part of commercial 
pentachlorophenol so its presense would naturally be expected. On one 
sample (page 29). pentachlorophenol (1820 ppm) and tetrachlorophenol 
(71 ppm) were found. This latter finding confirms our unitedly 
expressed (Koppers and Time Oil) concern and substantiates the need 
for corrective action as we had previously planned. 

CURRENT 

As of today. it appears that our (Koppers and Time Oil) initial plan of action 
remains valid. Progress has been made. Time and more favorable weather 
cond1t1ons should result in the contaminated soil being removed. necessary 
second soil tests being conducted and new soil being put in place without 
difficulty. 

JPD/ch 

10000 -' 

Sincerely. 

QL;t?A-,.1.. 
f ~~~~.P. Denham 

Environmental Manager 

TOLS003312 

BZT0104(e)040133 



SEATTLE 
TACOMA 
PORTLANO 
STOCKTON 
RENO 
RICHMOND 
SAN PEDRO 
LOS ANGELES 

Templeton Smith 

.' . 

Law Department 
Koppers CO. Inc. 
Pittsburg, PA 15129 

Dear Hr. Smith: 

TIME OIL 

( 
PHONE 285·24(10 

CABI.E ADDRESS: TIM(iIL 

COMPANY 
2737 W. COMMODORE WAY. P.O. BOX 24447. TERMINAl. ANNEX. SEATTI.E. WA 91~'24 

January 16, 1985 

Per your request, attached is copy of plot plan 1140 showing location at our 
Northwest terminal where the Department of Environmental Quality sampled the 
ground within the diked area in which Pentachlorophenol operations were 
conducted. Sample was a composite of surface, one foot and two foot depths. 

'Y"''i It was a pleasure to meet you in St. Louis last week. 
~ 

Attachment a/s 

JPO/ch 

Sincerely, 

1
'·-~ ~~p'~ 

John P. Denham 
Environmental Manager 

TOLS003313 

BZT0104(e)040134 
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TO: 

FROM: 

File 
Robert Abendr.oth .'1nfo) 
Neil Wallis . ··.c-1nfo) 

Jhn Denham 

SU8JECT: WOODTREATIN6 AT· NORTHWEST TERMINAL 

January 15, 1985 

Seattle 
r Portland 

Seattle 

On October 3, 1983. Neil Gallagher. Neil wallis and I (TOC) met with John 
Palmer and 8i11 8a1dw1n (Koppers) at Northwest terminal to establish phaseout 
actions necessitated by the March 31, 1982 contract termination between the 
two companies. A verbal agreement was reached. 

On January 11, 1985. Robert Abendroth, Neil Wallis and 1 (TOC) met with 
Koppers Co. personnel in St. Louis, Missouri. Present from Koppers were 
Templeton Smith (Counsel); Don Marion, Jim Garrity and Jeff Stern (Operations) 
and 8il1 Baldwin (Environmental). Purpose of meeting was to provide an update 
on actions taken thus far and to resolve any differences regarding closure of 
work site at Northwest terminal. 

Accomplishments to date h~ve been: 

a. 8ulk Pentochlorophenol operations ceased. 

b. On-hand inventory blended off and shipped 

c. All tanks and piping cleaned. 
." 

d. Waste from cleaning shipped to Arlington. 

e. Piping removed and scrapped._ ---------
f. TOC tanks removed and scrapped. 

g. Wareho~se steam cleaned. 

Remaining to be accomplished are: 

a. Removal of Koppers owned tanks. 

b. Contaminated soil removal and replacement. 

c. Cost sharing of contaminated soil problem. 

out. 

Action Co. 

80th 

80th 

Koppers 

Koppers 

TOC 

TOC 

TOC 

Action Co. 

Koppers 

80th 

Both 

~.~~~:.-'- .. --
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It is my understanding that Northwest Vacuum Truck Service will remove Koppers 
owned tanks immediately on receipt of tank release from Koppers •. 

Soil removal efforts. as planned on October 3. 1983. have been temporarily 
thwarted due to Department of Environmental Quality (DEQ) December 12. 1984 
intrusion on another matter. The DEQ took one soil sample within the diked 
area where Koppers operation took place. ·We must now await receipt of DEQ 
laboratory reports on-this :sample to detem1ne extent of so11 removal needed •. 
Soil removal plan remains the same - remove and dispose of discolored soil 
(about one foot deep). samPle ground below that point and either continue 
removal until no further contaminated soil is found or stop when that point 1~; 
reached and refill area with clean soil. While we are waiting for DEQ 
laboratory reports. Neil Willis will obtain es~imated soil removal and 
disposal costs from Northwest Vacuum Truck Service. Chem-Security and 
Environmental Emergency Services on a cubic yard basis. . 

Once extent of soil removal and its related costs become known. it is my 
understanding that Robert A. will coordinate with Koppers and settle the cost 
sharing matter. Job can then be completed. 

JPD/ch 

~-~------- .. 

. ':-.I\."~.J .. 
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WESCOMP inc. 
----- -

'"The Wute M~ 

. .::& :':-

SOLD TO: KoPPfl"l'B Inc. 
101 KoppS~B Bldg. 
Pittsbu~gh~ PA 25229 

INVOICE' 20443 

MANIFEST' 
DATE: 
YOUR ORDER ,. 
SHIPPED ro: 

2166NWT 
22-30-84 
20-4-3032 
AJ'Hngton 

TERMS OUR ORDER , 

TK 

CONTACT 

TS~~1I K1'a/t 21/10 NET 1S DAl/!l..~'i/' 
'It ----------------------------------------------------P 

D~RI"ION 

BaMaJ'dous Wasts SSmOSB: 
P.~tting~ tabsting~ loading~ 
manifssting~ inspBCting~ 
t~poJ'ta.tion and disposal. 

i. " . 

UNIT PRICE 

$6.40 

$2.50 

aioa 
2000 

Plaas. b1lJ'i.t Pa~t t.o: W.stsm Compliancs Ssmcss~ IM~ 
P.O. Boz 338 
~tatin~ OJ'egon 91062 

P.O. Box 338. Tualatin. Oregon 97062 (503) 684·3066 

- • 

'~"~ 
'. "~ .. 

~'. 

," ,. ~. 
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TO: Robert Abendroth 
_ Terry Henderson 

(less encl) 
(less encl) 

December 13, 1984 

. .' .' .. . . Nel1 wall1s 

Seattle 
Seattle 
Portland 

. .- .~":::.;:~:;~~;' ... -: ~.;' :':~ .. " .. ;~~~{ . 

. .. ' - fROM: ~hn Denham );,\. . -~' .. ;t~, ..... ~ Seattle 

~-'.' .. SUBJECT: 1)EQ lNSPECTlON AT NORTHWEST TERMINAL 

This 1s a follow-up to my July 5, 1984 memo on above subject and DEQ 
inspection (part on October 25 and part on December 12). 

BACKGROUND 

DEQ is participating in EPAls HW 3012 Superfund Inspection Program during 
1984 to detenm1ne hazardous wastes at 44 abandoned, uncontrolled hazardous 
wastes facilities in Oregon. Our Northwest tenminal has been designated as 
such a facility even though neither Toe nor any of the other companies listed 
meet any of these three categories. DRS 459.670 authorizes such inspections 
and all that follows. The time frame of DEQ interest is from date of facility 

~:~ .. ~', ownership (1953) until 1972. 
" .. ~-\. . . 

-::t;/~~~~" On October 25, DEQ inspected -the site, heard how we did what. viewed our 
. :.~'.:::"::.~:<', procedures and decided it would sample the ground within all diked areas • 

.. ~ :-: ... > ... ' On December 12. DEQ took 12 samples at locations shown on attached plot plan • 
. . ,._, We obtained spl1t samples and are ma1nta1n1ng them at 40-F. 1n the Northwest ...... 

. :' '_~,' tenminal refrigerator. DEQ estimates sample analysis to be completed by 
". January 15. 1985 and will advise us of results in writing. We in turn would 

then consider having only unfavorable results analyzed by a laboratory of our 
oWn selection and take it from there. 

Attachments als 

JPD/ch 
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""'ONE 28S 24')0 
CABL.f AOORESS. T'M(),L. 

-: IIT .. .:.,...O 
S10C"'O .. 
.. t .. o 
IIIICHMOf'lllO TIft.IE OIL COI\,LtPANY ~_ .. I'EOOlO 
~OS ANGEL.ES 

.1. ,_, 

2737 W. COMMOOORE WAY. ".0. SOX 24447, TERMINAL ANNEX. SEATTLE. WA S"8124 

Department of Environmental Quality 
Northwest Region 
Attn: John L. Smits, R.S. 
522 S.W. Fifth Avenue, P.O. Box 1760 
Portland, Oregon 97207 

Dear Mr. Smits: 

November 20, 1984 

This is to acknowledge receipt of your November 14, 1984 letter regarding DEQ 
HW-3012 assessment of Time Oil Co. facility at 12005 N. Burgard in Portland. 
Oregon. 

As per our te1econ today. date of sampling was confirmed to be December 12. 
1984. One additional bit of information is needed at the time sampling is 
done - the name of the tests to be performed on soil samples taken. 

Sincerely. 

ClL/.~ 
,~·;ohn P. Denham 
, Environmental Manager 

JPD/ch 
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Department of Environmental Quality 

• 

522 S.W. FIFTH AVENUE. BOX 1760. PORTLAND. OREGON 97207 PHONE: 15031 229-6696 

TiJDe 011 COIIlpalJ1 
P.O. Box 24441-
Terminal Annex 
Seattle, VA 9812_ 

November 14, 1984 

Be: BW-3012 Supert'und 
T1me 011 Company 
Hultnomah County 

The Department is conduct1llg an assessment ot' past waste disposal practices at 
your t'acility at 12005 I. Burgard, Portland, Oregon as part ot' a RCRJ. Section 
3012 cooperative agreement with EPA. The assessment included a a1te inapectiorl 
and interview with John Denham and lell Vallis on October 25, 1984. 

In order to proper17 complete the assessment, a grid ot' composite soU samples 
tested t'or priority pollutants is required.t'rom within the tank farm. This 
includes the old Bell 011 Terminal and additional samples near the tanks leueli 
to Crosby and OVerton. Proposed sampling points are shown on the attached map .• 

!he purpose ot this activity is to determine U there are enviromaen~ problems 
associated with past bandling ot' tank bottoms, draw waste waters, separator 
sludge, pentachlorophenol and wastes handled by Crosby and Overton. The 
Department cites Oregon Revised Statutes (ORS) 459.670 (copy enclosed) governillg 
bazardous waste as autbority to enter the site for sample collection. 

The Department requests your cooperation in completing tbe assessment work. We 
have a l.1m1ted amount ot' time to complete this activity and, therefore, as 
agreed we propose to collect samples on December Y.6n984 beginning at 1 :30 p.m. 
Sampllng wUl. take two to three bours. Spl1t samPIe'S will be provided in 

:-., coDta1Ders to you_ 7 Ir you wish to bold samples t'or later analySiS, the 
- '.- temperature shoul.d be IIIlintained at 40 C. We expect to be able to phone 

. ______ pre' 1.1 DB'")' results about 30 days atter collection. Test procedures wll~ be "_ 
- provided to you at: the t1ae ot' sampllng. 

rr you have aDY questions please t'eel tree to contact me at our Portland ot'tiae 
at: (503) 229-5296 or (503) 138-5949. 

JLS:b 
RB3953 
Enclosure(s) 
cc: Nortbwest Region, DEQ 

Hazardous Waste Operations, DEQ 
Crosby and OVerton 
EPA Reg10n X 

Superfund Program Management 
DEQ - Laboratory 

Joh.L. Sodta ~ 
Environmental Analyst 
Northwest Region 

Section 

~-- _ .. 
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••. I KOPPERS 
Interoffice Correspondence 

T Don Marion o __ ~~ __ ~~~ ___________ __ From 
. ~ /Jt, '1.-w- PLJ.-James F. Garrl.ty ~. 

Location __ ~K~-_7~0~0~ _________________ __ Location_-=S;..:t;..:.:....;:Lo=u::i::s~ _______ _ 

Subject ____ T_im __ e __ O_i_l ____________ _ Date ___ Oc __ to_b_er __ l_7_,_1_9_8_4 __________ , 

Ket with Neil Wallis, John Denham, Fred Proby, and Neil Gallagher to discuss a 
clean-up procedure at Time Oil. 

The clean-up will be broken down into three phases: Phase one, internally clear 
theirteen tanks and remove as bulk waste; Phase two, remove Koppers own storage tanks 
to an area to be scrapped; Phase three, determine soil contamination. 

Phase One: 

Western Compliance Service, Inc. (Wescomp) is taking care of arranging the tank 
clean-out. One tank will act as a holding tank for the waste and rinse liquids. 
From this tank a homogeneous sample will be taken and submitted to Coffey Labs. 
Once results are known, either the existing profile sheet can be used or a new 
profile sheet must be submitted to the Department of Environmental Quality for 
approval. Once approved Chemical Security will solidify and arrange to move the 
hazardous waste to the waste landfill in Arlington, OR. (Estimated completion 
time, eight weeks.) 

Phase Two: 

George McGinley, Pittsburgh Purchasing, is receiving bids on removing the six 
horizontals and one mobile tank that Koppers own. These seven tanks will be scrapped 

(away ~rom danger) on Time Oil's property. 

Phase Three: 

The diked area where the storage tanks rest need ground samples taken. The floor in 
this area of concern consists of sand and dirt. OVer the years an unknown amount 
of Woodtox preprime and 140 has leaked into the soil. The cleaa"o.p:';xeSponsibilihes 
are Time Oil's, but they would like Koppers to contribute. I'll be in contact wi1~ 
Bill Baldwin to update him so he can get involved. 

This is a general description of what will take place over the next few months. 
If a moxe detailed report is needed, please advise. 

WTC Inventory (10/2/84) 

~Kineral Spirits 
2- Paraffin Wax 

1 Phosphoric Acid 
4. WR-340 Cone. 
5. 55 gal., TH, B&W, Drum 

}61 
K-5 REV. 2 

1000 0 ~ 

300 gals. 
1111 gals. 

125 lbs. 
165 gal. 

50 ea. 
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MEMO TO DON MARION 
PAGF; 2 
OCTOBER 17, 1984 . , 

1. The mineral spirits will be used to rinse the storage tanks after they have 
been pumped dry. 

2. The paraffin wax is being sent back to St. Louis to be used there. 

3. The phosphoric acid will be returned to Van Walter and Rogers. 

4. Three drums of WR-340 are being offered at distressed price to Cal Wood Door .. 

5. Sold Time Oil the 50 empty drums. 

~/"", . 

James F. Garrity 

JFG/mp 
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TO: 

FIOK: 

Robert Abendroth 
Terry Senders on 
.eil Wallis 

John Denham 

---- . 

Jul, 5. 1984 

Seattle 
Seattle 
Portland 

Seattle 

SUBJECT: DEQ PROPOSED IKSPECTION OF NORTHWEST TERKIHAL 

On April 27, 1984, the DEQ advised our Portland office by letteri that the 
Northwest terminal was on a list of 44 companies. which are scheduled to be 
inspected during 1984. Inspection was allegedly pertinent to -uncontrolled 
abandoned- hazardous waste disposal sites in Oregon-. Letter was finally 
received by me on Kay 15th. 

Since TOC does not operate a hazardous waste disposal lite. I attempted to 
find out from both the DEQ and the EPA. just why we were on the list at 
all. As it turned out. the EPA provided DEQ with Superfund aoney for coming 
up with a list of sites to be inspected. the inspection of those lites and 
the rendering of a report of inspection. It is of interest to note that 
none of the 44 companies scheduled for inspection are ISD's. All this 
information was noted in my Kay 25th request to the DEQ that TOC be removed 
from the li.t. 

Today JIfJ Kal 25th request was denied. COpl attached.- Contact' with Tert"J on 
this matter relulted in a legal opinion that we can do nothing to prevent 
the inspection. Contact with the DEQ (John Smits 50~ 325.8660) revealed 
inspection is scheduled for lata August. I will be there • 

JPD/ch 

Attachment a/s 
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Department of Environmental Quality • "" . . . . 
~ : 
"0. ,,' ........ 

VICTOR ATIVEH 
Governor 522 S.W. FIFTH AVENUE. BOx 1780. PORTLAND. OREGON 97207 PHONE: 15031 229-5696 

• Time 0 il CCIIlpany 
12005 N. Burgard Street 
Portland. OR 97203 

Dear Plant Manager: 

April 27, 1984 

Your company has been listed as one of 44 which our staff will be 
inspecting this year to gather better information about your past waste 
disposal. practices. This effort is part of a year-long study funded by 
the federal Environmental Protection Agency (EPA). 

The inclusion of your company on this list does not indicate that we 
believe any environmental. problem exists on your property. Generally, 
there have been hazardous waste management problems nationwide at other 
types of businesses similar to yours and consequently we would like to 
gather additional. data. The list of 44 sites was developed by EPA us~ng 
a variety of information sources including industrial. categories, 
information voluntarily gained under the Superfund reporting system. I\~ 
and others. ~ '11 f" ()! t , ?I 

'1-... 1 
I have enclosed a report which went to our Commission earlier this month ~4~ 
which discusses our abandoned site investigation work in greater detail. 
Should you need additional. information about the specific reason your 
CCIIlpany was included on the list. please contact Debbie Flood in EPA IS ,1 ~ 
Seattle Regional. Office at 206/442-2722. Should you want more information 

~ 
about our hazardous waste management program here in Oregon, please contact 

./ Rich Reiter in Portland at 229-6434. Our toll-free telephone nUlDber is 
~ ~ 1-800-452-4011. 

/10' 

=Q., 

FB:d 
FD761 (44) 

lOOOO~ 

Sincerely, 

Fred Hansen 
Director 
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I. 

cc: 
ROUTE PGH: 

Conley: 
Orrville: 
St. Louis: KOPPERS 

J. D. Hite 
JFB, WES, MAS, DBM, 
WJB, MAC, KEC , SS 
F. Boge/F. Klasnick 
C. ·McIntyre/H. Fry 
J. Palmer/C.Kempinska 

Interoffice Correspondence 

To Joe Kusar From D. W. May 

i..ocation K-750 Location K-750 

Subject MAY MONTHLY REPORT Date June 4, 1984 

SALES aIGHLIGHTS - May, 1984 

WOOD TREATING CHEMICALS 

NON-TRADEMARK CCA 
Distributor 
Others 

TOTAL 
NON-TRADEMARK 

PENTA 
Custorr.ers 
Koppers Plants 

TOTAL PENTA 

ARSENIC ACID 
Filtered Tech 
High Purity 

TOTAL ARSENIC ACID 

May '84 
(SOOO) 

o 
275 

275 

10 
152 

162 

80 
23 

103 

FORMULATED PRODUCTS 
Millwork Solutions 79 
Sawn Lumber 
Chemicals·· 96 

Remedial Pole 
Treatments 45 

MISCELLANEOUS. 101 

TOTAL 
FO~~ULATED PRODUCTS 321 

YTD 'S4 
(SOOO) 

o 
988 

988 

58 
518 

576 

227 
274 

501 

345 

413 

70 

613 

1441 

May 'S3 
(SOOO) 

249 
201 

450 

22 
115 

137 

104 
137 

241 

67 

89 

37 

306 

499 

YTD 'S3 
(SOOO) 

1278 
842 

2120 

44 
657 

701 

165 
303 

468 

347 

353 

112 

1003 

1815 

Performance 
YTD 

o 
17 

(53) 

32 
(21 ) 

(18) 

37 
(10) 

7 

o 

(17) 

(37) 

(39) 

(20) 

**Sawn lumber chemicals ($) includes all Sapstain and end sealer/lumber 
castings. 

1000 0 . TOLS003325 
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TIME OIL 

Joe Kusar 
May Monthly Report 
June 4, 1984 
Page 4 

We have recommended that we discontinue production of Woodtox at 
this location due to the lack of justification for a $90M capital 
expenditure based on future sales potential of 80,000-100,000 
gallons/year. A full report will be issu~d. 

ARSENIC ACID 

Hoover 

This customer has not as yet signed our proposed contract for 
purchase of Arsenic Acid. It is still under review by the customer 
and hopefully a decision will be made prior to the next report 
period. 

GTE (Versailes,KY) 

This account has decided to stop using Arsenic Acid due to EPA 
requirements on stack emissions. We have arranged for Bill Baldwin 
to discuss this subject with the account directly in the event that 
a change in decision .is possible. 

Langdale 

Sales of Arsenic Acid have been exceptionally good here befng almost 
twice the volume required by the contract. We will continue to call 
on this account as a prime account and develop a forecast as to 
their requirement from Koppers for the rest of this year. 

PB&S 

We have contacted this account to urge increased effort to distribute 
Koppers Arsenic Acid. We have learned that pricing has reduced 
possibility of increased sales in that the market price in the ar'eas 
involved is approximately $0.52/lb. delivered in drums. Koppers 
price to this account is $0.48/lb. in drums F.O.B. plant. PB&S is 
mostly interested in large volume business rather than promoting the 
Arsenic Acid to small accounts. They will, however, work up a pr::>
gram as to what they feel they can sell at the prices we have 
discussed and we can then make a decision whether to continue with 
them as a distributor or perhaps find a more aggressive distribut::>r 
to replace them. 

10000~' 
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From ____ D_ • ......;F~ • ......;p.,..;.ia.;;;;..;..r1;;..;· o;..;.n~ ____ , 

Location..;.K;.;;.-....;7_2;..;4~ _________ _ Locatlon ____ K_.-._7..;;2;.;;4 ________ , 

Subject Monthly Report -
February, 1984 

0 _- March 9. 1984 
.~------~--~~~--~-

Listed below are the m.ajor items covering the month of February, 1984. 

1. During February, all three arsenic acid cars were utilized to the 
maximum. UTLX-85653 and GATX-74970were shipped to Jones-Hamilton on 
2n and 2114, respectively. UTLX-78581 was shipped 2114 and 2/27 to 
Valpo. The UTLX-85653 car has been unloaded at Jones-Hamilton and 
is enroute to Conley. It should arrive in Conley the week of 3/5/84 for 
loading. The other two c:aJ:S are 'in transit and should arrive at Valpo and 
Jones-Hamilton the week of 3/5/84 for unloading. 

2. During February, we again shipped 75% high purity arsenic acid to 
Corning's plants in Martinsburg, WV and Charleroi, PA. We also re
ceived orders for March from those two plants as well as the Corning 
plant in Danville, VA. Thus, thru March, excluding the small quantity 
of Strategic Inventory material shipped in January, we will have shipped 
Corning approx. 330,000 pounds of 75% high purity arsenic acid. Their 
1981. blanket purchase order only estimated 500,000 pounds for the entire 
year and I'm confident we'll surpass that amount. 1 believe we are 
currently getting 100% of the business· in Charleroi, PA, Martinsburg, WV 
and Danville, VA. In the near future, Hooker Horton and 1 plan on 
getting together to discuss the strategic inventory program for Conley. 
At that point, 1 will pursue other Corning locations for us to ship to. 

Bill BaldWin is currently working with the people from the Corning plant 
at Charle'C"oi on cleaning out one of their arsenic acid storage tanks. 

In addition, Doug Myers called on the GTE plant in Central Falls, RI and 
he was advised that the 1984 blanket order for that plant was mailed to 
Koppers by Frank Lyons, the purchasing agent. Pam Armbruster called 
on the GTE plant in Versailles, KY and will visit the North American 
Phillips plant in Danville, KY. She also visited Salsbury Labs in 
Charles City, Iowa and is optimistic that we'll get an order from them 
in the near future. 

Also, Pete Williams from Woolfolk Chemical called me and ordered a load 
of technical grade. filtered, arsenic acid for delivery on 3/1/84. This 
material will be sold at $.40/1b. FOB Conley. 

Also, per Joe Kusar, contracts have been finalized with Langdale and 
Hoover and PB&S has ~ offered 500,000 pounds of technical grade, 
filtered. arsenic acid for distribution. PB&S material will be moved via 
Chern. Lehman or Kennan and PB&S .... ill pay for the tanker clean out 
after each shipment. Conley is to advise costs to .... ash out tanker and 

~~--
FEV ,V-; ~ l . ' . . .-.. ~ 
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On Feb. 23. Glenn Knowles and Doug Steven of American Chrome visited 
Pittsburgh to discuss their new chromic acid plant in Corpus Christi. TX. 
The plant will be completely constructed by early March and start-up will 
t?egin immediately therafter. Per Doug Steven. American Chrome will move 
chromic acid into the domestic market at whatever price level it takes. 
They are extremely anxious to see our chromic acid unloading system and 
participate in our business. I believe we must address this situation very 
thoroughly. 

8. Duty Drawback Claim #8 was liquidated in February and we received 
a check for $15.641.41. Thus. we have received checks covering all out
standing claims. To date. we have received checks· totaling $214.916.66 
for claims 1-10. Claim #11. for approx. $8.000 covering exports for the 
fourth quarter of 1983. will be filed with the U.S. Customs SerVice in early 
March. At that point. we will have covered all exports from mid-1979 thru 1983. 

9. A proposal was received by John Palmer in St. Louis covering the dilution 
of Woodtox Preprime by Time Oil in Portland. A separate mem.o regarding 
the proposal from Time Oil has been issued. John Palmer will be visiting 
both Portland. Neil Wallis and Seattle. Bob Abendroth. during the week 
of 3/5/84 to try to wrap things up with Time. When we have finalized 
the Time Oil situation. we will again pursue the consignment agreement 
with Union Oil on mineral spirits. 

10. On 2/22, 1 received the new pricing for liqUid azide, liquid noxtane S5- 1. 
and sapstain control chemical T-1 from Dan Gilbert of Jones-Hamilton. A 
separate sheet showing 1983 and 1984 costs was finalized 2/28/84 and circulatf~d 
for review. The new Jones-Hamilton costs were actually lower and thus 
the 1984 product costs were lower as shown on the comparison sheet. These 
costs, along with the selling prices, will be reviewed with Mary Lou Beck, 
John Palmer and Joe Kusar to calculate gross margins and absorption rates 
for the WTC products produced at Jones-Hamilton in Newark, CA. 

11. On 2/21 and 2/22, Jim Lamb, George Meanor. Dick Cook, Glenn Schultz. 
John Palmer, Steve Shields and 1 met in Valparaiso to discuss the Dricon 
expansion. The meeting was extremely productive and finalized several 
items. A proces.s flow sheet with specifications, as well as completed drawing;s 
for pouring concrete floor. and dykes, should be available by the end of 
February or early March. We should be able to start pouring concrete 
the week of 3/5/84. Equipment orders will also start to be placed. Currently, 
only the belt conveyor and heaters have been ordered. Also, the chiller 
has been received from Orrville, Ohio and a technical representative from 
Trane has been contacted to come out and inspect the unit to insure its 
adequacy for the new plant expansion. 

12. During my visit to· Val po on 2121-22, 1 also reviewed the tvo open 
AFE I S on the Stock Beam Distribution Center. Both AFE t S are nearly complete 
and probably will be closed in March. We are currently getting quotes 
for a fence to provide some security around the pole building. We are 
also looking at differe n t options for security services for Valparaiso. 

755 
.-j 
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TO: 

FROM: 

M E M 0 RAN DUM ----------

Robert Abendroth 
Neil Gallagher (info) 
Terry Henderson 
Jock Streid1 
Neil Wallis (info) 

..John Denham 

SUBJECT: \-lOODTREATING AT NORTHWEST TER."1INAL 

October 5, 1983 

Seattle 
Portland 
Seattle 
Seattle 
Portland 

Seattle 

• 

Neil Gallagher, Neil Wallis and I met with the following from 
Koppers Company at Northwest Terminal on Monday, October 3, 1983. 

John D. Palmer 
Manager 
Sl Louia Production Region 

KOPPERS 

Specialty Wood Chemicals Divilion 
Koppers Company. Inc. 
5137 Southwest Ave. 
St. Louia, MO 63110. 314-772-2200 

William J. Baldwin 
Manager. Customer .. Technical Services 

KOPP5RS 

Specialty Wood Chemicals DM,lon 
Koppers Company, Inc. 
Pittsburgh, PA 15218. 412-227-2457 

-----------------

We walked the woodtreating site thoroughly, then met to discuss 
site condition and planned remedies. The following is my understanding 
of verbal agreements reached. 

Bulk pentachlorophenol operations ceased, effective immediately, 
until clean-up is completed and a new contract (if there is :to _be 
one) is consummated. 

The only chemical product input allowable is ~hat necessary to 
permit "blending off" and/or "shipping out" ·of remaining inventory. 
Both Koppers and Toe jointly agreed on inventory quantities. Plan:ied 
"emptylt date is November 15, 1983. Koppers felt date could be met 
but TOC agreed to slide it if needed to allow Koppers time to 
locate customers for on-hand inventory. 

10000- TOLS003330 

~ 
i \, 
r-

BZT0104(e)040151 



Koppers is to clean both Koppers owned and TOC owned tanks, dispose 
of any waste accumulated and pay costs of both actions. Koppers' 
is to use TOC I.D. n~~ber on waste manifest since they have no I.D. 
n~mber in Oregon. Most tanks are ready for cleaning now. Cleaning 
is to start as soon as Koppers can schedule it - estimated one week. 

After cleaning, Koppers will physically remove the following Koppers 
owned tanks from TOe property. 

Quantity 

1 
1 
1 
3 
1 

Ca'Oacity (gal) 

3,000 
6,000 
7,000 
8,000 

10,000 

TOC-will remove its' tanks, except 38009, all piping from area and 
pay· these costs. 

TOC will remove and dispose of ground to below test depth showing 
contamination, then replace ground and correctly grade to sump. 
Cost of this action is to be shared by Koppers and TOe based on 
an agreement to be reached between attorneys from both companies. 
Name of Koppers attorney for contact to be furnished within a week 
by Bill Baldwin. 

Toe is to install impervious liner, spill control sump, pump and. tank. 

TOC will replace tanks, install comp~ete new manifold system from
tank' car rack to. drumming rack,- paintin~,and,' identifying_ both -tanks 
and-lines correctly. 

TOC is to steam clean warehouse a~ soon as Koppers products are 
removed. Warehouse and/or tank farm refurbishment is to be in 
consonance with new contract requirements as negotiated between 
Koppers and TOC in the future. TOC will continue warehouse handling 
of pre-drummed penta based materials if desired. 

NOTE:-- Robert Abendroth received telecon briefing of this meeting' 
on October 4, 1983. 

JPDlch-

r. U'.~· . . I, 

\.: ;'_.' ' 
TOLS003331 
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Donald F, Marion 
Manap.,. Raw M ••• ,Iall 
SpeclaUy Wood Chemical. OI"I.lon 

Dear Neil: 

Koppers Company. Inc .. Forest pr 'cts Group 
Pittsburgh. PA 15219. TelephonE\:, 227-2775 

I(OPPERS 
June 14, 1983 

Mr. Neil Wallis 
Time Oil Company 
12005 N. Burgard Street 
Portland, OR 97203 

I would like to take this opportunity to thank you and 
Don Schwendiman for meeting me in Seattle at the airport 
on Thursday, June 9 to discuss the Storage and License 
Agreement. I feel that all of the non-economic verbage 
items have been resolved to our mutual satisfaction. 
I would hope that we can now agree on the minimum storage 
fee and the per gallon blending fee and have the agreement 
executed by both parties by June 30, 1983. I would like 
to get the first 10,000 gallon railcar in motion to you 
as quickly as possible. Please review your numbers and 
advise if you need to discuss any remaining items. 1 am 
truly looking forward to getting these negotiations behind 
us. 

Again, my sincere thanks to both Don and yourself for 
meeting me in Seattle. I will be anxiously awaiting your 
calIon the remaining open items. 

DFM/dkm 

cc: 

10000 -

Sincerely yours, 

~,....w..G-;:},={Y\.~ 
Donald F. Marion 

D. Avendroth 
L. Schwendiman 

TOLS003332 
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cc: J. D. Hite 
J. Kusar 
D. MacArthur 

KOPPERS 
D. F. Marion 
K. E. Cogan K/700 

Interoffice Correspondence 

To ______ ~P~a~u~l~A~.~Go~y~d~an~ __________ __ From ______ --'JoLIou.hI..llD~D.L....._'P;.;;aul.111mlS::e.r ____ _ 

Ucation __ ~K~/~7~50~ ________________ ___ Location ___ -AWT~C~-~S~t~I~Q~,~,1~S~ ____ __ 

SUbject ___ Ma~y_Mo;.;;.....;n..;.;t;..;;h.;;;l~y~R~ep .... o;;.;r;;..;t;;..... ______ __ Date _____ ~J~u~n_e __ 2~._1~9~8~3~ ____ _... 

GENERAL COHKENTS 

Time 011 
The contract is in the hands of Time Oil. George Mills has completed various 
tests on the concentrate and has also prepared a draft label for Bill Baldwin. 

Jones-Hamilton - WTC 
Four batches of Liquid Noxtane SS-I, three batches of T-l, and one small batch 
of Liquid Azide are being produced by Jones-Hamilton. 

Jones-Hamilton - CCA-C 
Production and inventory variances have been discussed with Dan Gilbert. We 
will be setting up new guidelines. 

St. Louis 
Production of all products were still at an increased level. We did find time 
to allow each man to take one week of vacation. 

May Inventory: 

Cur,rent $ (000) 
Percent of Change ,from Previous Month 
Month Prior Year 

500 
(11%) 
(10%) 

St. Louis invoicing for WTC formulated products was at an all time h1~h of 
$520,000 for the month of May. 

Raw Materials 
A source of 12 fuel oil has been secured at a price below $0.80/gallon delivered. 

KB-3 continues to be in tight supply. 

Miscellaneous 
I will enter the hospital for surgery May 31. Everyone has been briefed on filling 
in for me. George, with Pittsburgh's assistance~ will handle purchnsing and 
production. Carol will handle penta and KB-3 purchasing and Newark payables. 
Harold will handle St. Louis payables. All production men will be working. 

John D. Palmer 

JDP:klc 

TOLS003333 
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cc: v¥ . .. usar 

KOPPERS 
Interoffice Correspondence 

D. MacArthur 
R. Stefans~1 
E. Yeadon 

To ________ ~J~o~h~n~D~.~H~i~t~e ____________ _ From..-____ P~a~y~1~O~. __ C~9)~·Q~awR~------'--

Location __ KI::o.:-::..luQLIoQu.1 ________________ _ Location..---ii::.=..Ll..uO.uO ... l _________ _ 

subiect __ ""'F.e..wb.lo.tu.w.a~r~y'--l;,M~Q~n~tbI.I.l .... yI'--llRu;:e~p""o ... rt ...... _ 

CHEMICAL SALES HIGHLIGHTS 
($ OOO's) 

Month YTD % 
1983 1982 1983 1982 Relative 

Actual Actual YTD YTn Perf ormanCI! 

Formulated Products 
Millwork Solutions 74 51 131 86 52 
Sawn Lumber Chemicals 54 40 86 54 59 
Log Home Solutions 49 49 0 
Remedial Pole Treatments 23 4 50 6 733 
All WTC Formulated Products 270 140 535 264 101 " 

PentachloroEhenol 
) Outside 22 24 22 99 (77) " Koppers Plants 108 141 264 179 47 

Non-Trademark CCA 
Direct 144 152 435 125 248 
Distributor 300 27 418 57 633 

444 179 858 282 204 
'';;'' . 

Arsenic Products 
Acid-Merchant 0 54 44 109 (60) Ie: 
Acid-KHC 86 138 136 246 (45) 

or .~ 

:1< .. 
", 

86 192 180 355 (49) "I:~ .• ~' 

J'\~J ... . :.f. . Chrome Products 
;;4\~. Acid-Merchant a a a a 

~:..::- .: Acid-KHC 144 181 214 309 (31) 
11:1. Sodium Bichromate 34 0 62 a of .... :~ .. 

.. COEEer Products 
Copper Sulphate 0 a 0 0 

""'. 

10000 
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Although we ran three Saturdays of overtime in December and ,)nnu:tTY, we are now 
operating without overtime in St. Louis. This will be the rule and the excep
tion to run overtime will be an extraordinary one. 

Jones-Hamilton and Time Oil 
We have still not finalized our contract with Time Oil. John Palmer and I will 
be visiting Time Oil the week of March 7 to bring this negotiation to a conclu
sion. 

We have had complaints on two recent CCA shipments that truck drivers did not 
handle their responsibilities properly. In one case the driver was accused of 
letting the hose drain on unprotected soil. We are looking into these alle
gations now. I have instructed Don Danka to work with John Palmer to see that 
Jones-Hamilton has a monthly safety review and driver training sessions. I 
have also asked Harold Struessel to begin putting together a feasibility study 
on justification of our own tank truck on the west coast and our own driver. 
If we do get into the arsenic acid business on the west coa5t with J. H. 
Baxter, this will greatly swing the pendulum toward justifying our own truck 
and driver. 

John Palmer's and Glenn Schultz's monthly reports were not a\'ailable at the 
time of this writing. however. they are attached. 

KOPPERS HICKSON CANADA 

General Business Activity 
We blended 224,000 oxide pounds of CCA for KHC in February versus 196,000 ox. 
lbs. in February 1982. Our YTD performance is flat compared with 1982. 
Canadian retailers committed heavily to treated lumber in Janu~ry and February 
to take advantage of the relatively depressed white lumber prices. However, in 
the past three weeks as lumber prices began to rapidly increase, buying 
activity on the part of the retailer. and consequently licens~e treating 
volumes. declined. We do not expect any significant rebound for another month 
when the retailer will have to commit for the spring and summer markets. 

We just learned that Revelstoke. who buys three to four loads of concentrate 
per year primarily for treating fence posts. has decided to ~0 out for open 
tender. They have asked for extended terms and are apparentl', shopping for the 
lowest pricing. We have just learned that we will not be honored with this 
business despite of reducing our price to nearly $1.20 FOB Valparaiso with 60 
day terms. We are not sure whether Osmose or Great Western Chemical has 
obtained this business. We will attempt to learn more about this situation. 
This position on Revelstoke's part was apparently prompted by severe economic 
pressure within the corporation. It is being rumored that tlH'rc are financial 
problems in the corporation. 

We have recently had some general discussions with POL Corpar~tion, a large 
Osmose licensee in Toronto. PDL utilizes approximately 500,000 lbs. of CCA per 
year, 75% of which goes into utility poles. PDL did approach us. ~e are 
putting together a package deal to try to wrestle POL away fram the Osmose 
camp. 

TOLS00333!5 
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KOPPER.S 

~~ 
Interoffice Correspondence 

To ________ ~J~o~h~n~n~._P~a~lm~e~r ____________ _ From ______ -LP~a~!!~l~A __ ~G~Q~y~dwaup~------___ 

Location ____ ~WT~C~-~S:2..t!....a... __ L""0\l.ulL.l.i>;l.5 _________ _ Location ___ .OlS ... Wu.,c .... O'-=-:......lP;...1 .... t ..... t ..... s .... b ... • ... • r'"lS!;'b~----

Subject ___ T:...i~m:!!.!e=-....lO~iwl~C:.\lQ:.I!im~p.aa~nJ-y ____ _ Dale _____ -L2~/~J~S~/~8~3---------------

Regarding Time Oil's desire to clean out Tank 20001 and Tank 13001 that a~parently 
have some settled sludge in them, I would like to advise that settled material 
in a tank that is being continuously used for operations is not considered 
hazardous waste. The only time something is considered hazardous waste is if 
the material is physically removed from an operating or working tank and put 
into separate containers purely for the purpose of holding or storing waste. 
If Neil Wallace of Time is concerned about having hazardous waste 1n a tank 
that 1s under operational or working control, he is in error and you should 
advise Neil. 

The question I have is whether these tanks really need to be cleaned now or 
whether we can wait and continue to produce adequate and good product. Anothe:r 
question I have is whether we can try to redissolve some of the so-called 
sludge or solids on the bottom and recover some of this material. 

I would appreciate your discussing with me what you think we can do to minimize 
our costs and expenses. I have a feeling that this is not as "sludgy" or as 
unusable as perhaps Neil Wallace believes. I would also be interested in 
knowing what George Mills' analysis has shown and your further thoughts on the 
matter. 

PAG:klc 

cc: ~E. Cogan 
G. B. Hills 

1 n 000' , 

Paul A. Gaydan 
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.. /\rtt~7 KOPPERS 
. .' Interoffice Correspondence 

Job D. Palmer. To ________________________ __ F(om ____ ~ ___ E_._C __ o~g_an __________ _ 

location St. Leal. location Plttabur,h 

Subiect_Tim ___ e_Ol __ I __________ _ Date ____ J'_&D_1I&_ry~_2_5_, _1_9_8_3 __ _ 

'OIl J~ry 19. ~Neli Wallace called &lid lDdicateel that Time on wa. 
jut ,ettlDg into the ReBA program aDd t:&Dk No •• 20001 and 13001 
bave .ladge pre.ent. I bave arraDIecllor Neil Wallace to have 
sample. taken and forwarded to st. Loui. to eletermine if the.e 
material. can be reworked. U they C&Il ... e .boulel il18titute a 
program to recover aDd reU8e tho.e .olids. U tbey cannot be re
covereel. then it .,Ul be Decesaary to bave NeU determine cleallOUt 
aDd eli.poeat co.ta. Tank 20001 baa 795 ,allol18 and taDk 13001 hae 
145 ga11ou. You indicated that thi. material t. not in our inventory 
.0 that our cleaning co.ta .. UI only include placlDg the material in 
drum. and ita .ub.equent di.po.al if nece.sary. 

Aa .oon ... tho.e .ample. came in. plea.e arraage to bave George 
Mill. &D&lyze them .0 that we can reach a deci.ion early iD the 
year 011 .. bat to do with theee two tanka. 

fL/ 
K. E. Cogan 

KEC:mtd 

cc: P. A. GoydaA 

K43-REV. 5 100M 10-81 
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KOPPERS t1Ay . e 

Interoffice Correspondence 

To K. Cogan From __ G....;.._B_.'--M-..;;,;;il""'l.;;;.s _______ _ 

Location Pitts bur ih K -1001 Location_..!:OSu.,t-..,jLi&ow,.w.u .. isi--______ _ 

Subject Tjme OJ] Product jon of Lot we -0 14 Date May 4. 1982 

REV. 2 

Woodtox Pre-prime RTU 

SUbject product was manufactured 4/19/82 and the sample received at 
St. Louis on 4/22/82 was analyzed and found to contain 17.17% penta 
(RTU should contain 50/0 penta). 

Called Neil Gallagher 4/22/82 and he said he would check and call me bacll:. 
He later called and said that all components had been added, but that possibly 
insufficient mixing had been performed. A resample was submitted (rec'd 4/26/82 
and this was found to contain 4.82% penta. Notified Gallagher and he said that 
he would mix for a longer time and send another sample. This was recei"ed 
4/28/82 and was found to contain 5.09% penta; I then released as OK. 

G. B. Mills 

cc: J.D. Palmer 

.. " ~ .". 
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John Palmer 

~;I 
I . 

lie rt& r-e,v"jse.J. 

ffl" s r- ), p, V c:::. c- A."--J ~ ..s 7 h. -r{~a,." . 

,.:F { 7 ..... h4.1lL c........., p ..... U?_s .. 

'. ple~e ~/ ( ~..... b .... or;e. Pl.-lis.' 
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WOO I) T 1~ E A 1"1 N G eRE M I CAL S D E PT. [-~;;-~-= 
KOPPERS COMPANY. INC. . W \. 

------~-.-
5137 SOUTHWEST AVENUE. ST. LOUIS. M.ISSOURI 63110 "-... . 

CONFII)ENTIAL FORMULA. RECORD 

Product ___ W_oo_d_t_o_x_l.,...4_0_C;;..o_n_c_e_n_t..;;.r.;..a.,...te~-_· .;;;,T_Lobo look NOo ___ Dot" Feb. 20, 198,2 

Modo for _--=-P...:o:.:r~t.::la::.:n:::.::d::.c,~O~r-=e~g~o;:,:n~ __________ Chemilt G. B. ¥.i ~ 1 s 

-_. 
POUNDS COST 

;OUNDS GALLON$ MATEIIAl 'EI GAL 'EI UNIT q~ ~, 

22.00 1.416 Pmta 15.54 
I --

2.54 .339 125 mp Paraffin 7.5 --
50.77 6.917 KB-3 7.34 --
12" 69 1.750 Oxobottoms 7.25 --
12..00 1.866 Mineral Spirits 6.'43 . 

--
--
--
--

;~ --
-

100.0 I 12.288 
I 

8.138 --
OILUTION. ONl TO OI.LUENT _______________ loIS. 'EI GAL. ____ _ 

I'La'MIU. Cost {~r.,aa..U--\ -, -' " , Blending Procedures 

10000 -

1. Mel.er in KB-3, Oxo 3ol.l.oml:t .~nd 
Mineral Spirits 

2. Heat to 1800F 
S. Circulate and add wax and pea.ca 

continuing to circulate until cOmpicl(:i', 
dissolved. 

4. Sample and mai.l· to St. Lou..i.s 

1000 gaLLons batch 
fit s', 

·1791 Penta 
" 2.07 Wax 

·4132. KB-S 
1;033~ Oxo 
977 mineral spirits 

8J..4Q 

. , 

Gallons 
-------
563 
142. 1/2. 
152 

1000 gal.lons 

TOLS003340 
DlsrnlbUT'~ Sal .. ' Dept. •••••• Tech. SVG. ••• , •• PLW Mgr •• , •••• PlaliL •••••• ~K;e War ••• 

Put'Gh. •••••• Sal. TU ••••••• Lab 0 .. ·.14.&1» •••••• Qcbor •••••• ,.' 
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WOOD TREATING CHEMICALS 
KOPPERS COMPANY. INC. 

DEPT. [~~ 
5137 SOUTHWEST AVENUE. ST. LOUIS. MI~URI 63110 

CONFIPENTIAL FORMULA ,RE~ORD 

Woodtox Pre- Prime R TU '- T . Feb. 2.0,~ 1982. Prod&l't _______ ---------Lab. Book No. ___ Dale _____ _ 

Made for Portland, Oregon (Time Oil) , Chemiat Os B. Mills_ 

roUNDS GAUONS MATEIIAL roUNDS COST UTDWON % .EI GAL. .EI UNIT 
-

' . 
5.20 ' .335 Penta 15.54 , -
0.75 .100 Paraffin Wax 7.5 -

15.00 2..069 OXO Bottoms 7.25 -
0.50 .063 Nalco 6SJ 743 (6RJ 947) 7.9 ' -

78.55 12.2.L6· Mineral Spirits (Quick Drv) 6.43 -" -
-
-
-
-
-

100.0 14.783 6,765 -I 

DILUTION, ONE TO ___ O'LUENT _______________ us. '11 GAL.-___ , 

·'MAO"5, Cost; (Per Oa11on) 1. Char~e Blender -with oxo boHoma. 
Nalco and 1/3 of the mineral spirits. 

2.. Heat to 1700 F and agitate while 
adding wax and penta 

3. Contin~e mixing u.ntil cUasolved 
but heat ,and add remainiClg mineral 
spirits and mix unhomogoClOUS. 

4. Mail s~mple to St. LoW-a. 

1000 gaLLon batch 
#I gaLLon 
360 
51 

1015 
'34 

"5314 

140-
4.3 

82.6 1/2. ' 

PeClta 
Wax 
Oxo 
Nalco 
Miner.iLl tpirits 

DISTRIBUTION; Galea'Dept. ....... Tecb. Svc. •••••• PiMl Mor •• : •••• PlaA& •••••• 0HIce Mor ••••• 
TOLS003341 

PUrch. ••••• • Saf. 1'''_ ...... Lab GI'UUD •••• _ • Othor •••••• 
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'1100B TREATING CHEMICALS 
KOPPERS COMPANY. INC. 

DE PT. [;--e;-:-~ 
. ~ i>\ -------_. 

6137 SOUTHWEST AVENUE, ST. LOUIS, MISSOURI 63110 

CONFIDENTIAL fO.RMULA RECORD 

P'oduct ___ w_o_o_d_t_o_x_· ... Pr_e.:.p_r_im_e_C_o_n_c~._T __ LQb.look No. ___ Da .. .2:~b •. ~O, 1982. 

Made for __ ..;.;;T..;;.i_m_e;;..-.-_P;;;...;;.o,;;;.rt;;.;;la~n~d.:.., ...;O~r~e~gst;o:;,;n~· _______ Chemist O. B I Mills 

POUNDS GAUONS MATEIIAL POUNDS COST UlIHSlOH % 
'E. GAL ,EI UNIT 

2.2..50 1.448 . Penta 15.54 , --
3. Z5 .433 IZ5 ml? Paraffin Wax 7.5 --

64.95 8.959 Oxo Bottoms 7.Z5 
.. - --

4.00 • 545 KB-3 7.34 --
Z.OO • Z53 Nalco 6SJ" 743 7.9 . --
3.30 .513 Mineral Spirits fcQuick Dry) 6.43 --

--
--

• t 
I-

.-
100.0 lZ. 151 i 8 .. Z30 

DILUTION, ON' 10 ___ DlWENl' _______________ LIS. Pil GAL----_, 

IEMAUS, Cost (Per Gallao} 0'.-- -' ., .. 
Blenciing Procedurct.l . 
1. Meter in oxo bottoms, KB-3, and 

mineral spirits and Nalco 
2. Heat to 1800 F and circulate 
3. Add wax and penta anel continue 

. circula.tion uDtil cOlnplotely 
dissolved. 

4. Sample and sent to St. Louis., 

1000 gallon batch 
L gallon 

1852. 
267 

5345 
32.9 

164.5 
2.72. • . 

737 0 

45' 
2.0.8 
42..3 

Penta 
Wax 
Oxo Bottoms 

KB .. 3 
Nalco ... 

Mineral, Sp~ .s 

DISTRIBUTION: SaIa ~ •••••• Tech. SYG. •••••• PIW Mer ••••••• PiW •••••• ~1Ge 1o&Qt...... TOLS003342 
Purch. •••••• ' Sal_ FU ••••••• Lab GI"OUD •••••• Q&hor •••••• 
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~\f 0 () [G ,. ~ E a 1" R N Ii C H E Wi I CAL S 
KOPPERS COMPANY. INC. 

D E PT. [~--;;--~ 
\I if ---------_ ... 

5137 SOUTHWEST AVENUE. ST. LOUIS, MI~SOURI 63110 

CONFIDENTIAL fORMULA ,RECORD 

Woodtox 140"RTU - T Feb. 20, ~98Z Product ______ -.... _________ Lab. look No. ____ Date _____ _ 

Modo for Time Oil Compa.ny - Portland, Oregon Chemist ____ 0-.:-.... B-. ....... M--.:;i;:.;;Ll_s_, 

'OUNDS OAUONS MATEIIAL roUNDS COST ';&' .... <»1 % 'EI GAL ,EI UNIT 

2,.20 .335 Penta. 15.54 
I --

.60 .080 128-130 mp Paraffin 7.5 --
12.00 1.635 KB-3 7.34 --
3.00 .413 Oxo Bottoms 7.25 --

79.20 12.317 Mineral Spirits 6.43 ---
--
--
--
--;~ 

i -
1.J..00 •. 0 

--
14.78 6.766 _ ... 

OI4unON. ONE TO ____ OILUENT ________________ La$. rEI GAL _____ , 

"C"AlKS, Blend Procedures 
1. Charge blender with KB-3, Oxobottoms, and 1/3 of mineral ~p1riL~ 
2. Heat to 1700 F and agitate while adding wax am penta 
3. Continue mixing .until dissolved, cut heat, and add remaining mineral spiriLn 

and mix untU homogenous 
4. Sample a DI:f mail to St. Louis ------_._ ...... '. 

~ 1000 gallon batch 
Ifls Gallons 
(375) 352 ------Ponta 

41 ------Wax 
812. 111 KB-3 
203 2.8 Oxo 

•• 

5359 833 .l'l~Milleral Spirits I 

.~ 
OlSTRlbUi I~N: Sale,' Dope. •••••• ','och. SVG. •••••• Plant Mgr •• : •••• Pilla", •••••• CJftw;e Mgt ••••• 

'PutGh. •••••• ~h. r ..... ...... L.6Ib <',"HIP •.•••• Qtbor •••• , • 
TOLS003343 
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W 0 (1 D T r~ E A 1" R N G C HEM I CAL S 
KOPPERS COMPANY. INC. 

o E PT. Q----,;:;---
.t~ ___ ~~ 

5137 SOUTHWEST AVENUE. ST. LOUIS. MISSOURI 63110 \ . 
CONFIDENTIAL FORMULA ,RE~ORD 

Timbortox 40 Concentrato F b 20 1982 Product--::--____ -..... _____ .....-___ Lab. aook No .... , ___ Oote e. , ') . • 

,"",odo for __ P_o_r_t1_a_n_d....;.,_O_r_e..:::::g_o_n....;(~T_i~m_e_---.;O;..i;..l_C;..o.;...;..:)~ ___ Chemi,t __ 0.;;;..,:. • ..,;;B;;-.., .... M=il_Ls~_ 

'OUNDS GAUONS MAUIIAL POUNDS COST r~OH I % .£1 GAL. .£tUNIT 

-== 
40.5 2..606 " . Penta 15.54 

I --
59.5 8.106 KB-3 7.34 --

.-
,-
-. . -
-

I -
-
-

J. 00. ( J.0.712 I 9.335 -. . , 

OILUTlON, ONe TO _____ DI,LUCNT _______________ LlS,.£I GM. ____ , 

tlC"MK5, 

Blending Information 
1. Meter in KB-3 at WTL, Heating to· 1700 F Max. 
2.. Circulate, add Penta 
3. Continue circulation until dissolved 
4. Cut Heat and samnle n a....... T 4)uis ---*--

1000 gal. BaLc~ 
II Gallon 

Penta 3781 243 
KB-3 5554 757 

9335 1000 

D1SrRlbUT&ON: ~. Dept. •••••• Tech. SVG. •••••• PIMt MGt •• ...... i'IaIll •••••• Cltf6Ge Mgt ••••• TOLS003344 
0Putch. ••••• • SAf. rd •.••••• Lab (1, • .KID •••••• Otbor •••••• 
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WOOD TREATING CHEMICALS DEPT. 
KOPPERS COMPANY, INC. 

F---------s t::!::. A 
~r\t --..... _-------

5137 SOUTHWEST AVENUe. ST. LOUIS, MISSOURI 63110 
. ~. 

CONFIDENTIAL FORMULA RECORD 

proclucl ___ W_R_3_4_0 __ C_0_QC_Q_Q_t_·r_&_"_C ____ Lab. 6aak Na. ____ Dat.~h. ·20, 1.2!~ 

Modo for __ T~im=e:...;;.-...:P~o:::.:r:..:t:.:.la=.Q~d:::.-____________ Chemi.t 0, B M.i' I f! 

'OUNDS GAUONS MAo TE.IAo~ POUND$ COST 
'~IQN 'El GAoL. ,nUNIT 

5.66 .755 Paraffin Wax (125-130J 
I. 

7.5 

94.34 12.853 Eastman KB-3 7.34 

, 

I 

100. C 13.608 7.349 

• 
-. 

% 
, 

-
-
-
-
-
-
-
-
-

DILUTION, 01'1£ TO ___ DILU£NT _______________ LIS. '11 GAoL. _____ _ 

alMAU$c BLending Procedure for 1000 gallon batch 

1. Meter 944 1/2 gallon KB-3 into mixer 
2. Heat and circulate until 1600 F 
3. Add 416 Ibs. Wax and circulate \.lntil dissolved. 
4. Do not allow temperatg.re to drop below 1100F \.lntU packaging completed. 

,CQ et ('1:).- n \ 

Package 408 lbs. net per 55 gal. drul;ll __ --c..-

TOLS003345 

1 n 00 ()' ~ 
DISTRIBUTION: Sal .. Dept. ' •••••• Toon. Syg, •••••• Plant Milt ••••••• ,lIM •••••• OfflGa Milt ••••••• 

Putoh. •••••• Bat. PII. • • • • • • LIb Group •••••• 0dIIr •••••• 

; 

BZT0104(e)040166 



/'" VMoa~ Tr~ta'ra~G CHEMICALS 
KOPPERS COMFAt.f(. INC. 

D E PT. n------____ I 
~ri/~' 
~---------.-

5137 SOUTHWEST AVENUE, ST. LOUIS. MISSOURI 63110 

CONFIDENTIAL ~ORMULA ,RECORD 

LST Co-Solvent II February 20.. 1982 Product ____________ .--__ Lab. look No. ___ Oat. . .:.,. _ 

Modo for Portland. Oregon Chemilt ___________ _ 

.......... 

'OUND$ GAUON$ MATEIIAL POUNDS COST I '~ON % 'EI GAL. ,EI UN" 
, , 

4.1~8 
' , 

7.25 30.0 Heavy Oxo Bottoms I --
70.0 9.537 KB-3 7.34 --

--
--
--. 

--
--! 

--
--

II qO. 0 
--

13f67~ 7.313 

OILUTION. ONE 'TO __ _ DI,LUENT _________________ LI$. 'El GAL.-____ , 

Packed in 55 gal. tight head drums (395 iI/dr.) 20 drum minimum order requirement. 

foats: 

I 
( 

1 
I 
( 

------_ .. ' 

Irum llOO gal. 
lbs. 
2413 
5631 
.. 'x. 

.' . 
8044 

batch 

• 
DISTRlbUl'~: ~ea' ~t. ••••.• ·ioc:b. SVG ••••••• f'ianl t.tar ......... """ ••• ' ••• ~iGe 1oIgr ••••• 

'Pu'con. •••••• $&of" .~u •.....• Lab (I.~OIP •••••• C)thor •••••• 
TOLS003346 

BZT0104(e)040167 



:. ~ :. ~ 1 ~ l 
1" .:'q (.\~i. 

r 

~ _Ie: j L:.·.:J 
:; T ~(~. 1: ,'. 
HI'- ~,.r 

f.,l ,,:.'".' ,',:-: 

: .• ~'. "I :.... '-,' . 
Ll ~~ :. '\, .·l • f : ... TIME OIL COMPANY 

Department of EnviroIlIIlental Quall ty 
Attn: l-tike Ebeling 
P.O. Box 1760 
Portland, Oregon 97207 

Dear Ml". Ebeling: 

February 22, 1982 

This is a request for assignment of a "Generator Identification Number". It 
is submitted, as required by OAR 340-63-210, for use by Time Oil Co. at 
12005 North Burgard in Portland, Oregon 97203. 

Three (3) Hazardous Wastes,as defined in ORS 459.410 (6), may periodically 
be generated at this term:1.nal location. They are listed below with 
identifications as shown in 40 CPR 261.32 and 261.33. 

NO. -
K051 
K052 
P090 

WASTE -
API Separator Sludge 
Tank bottoms (leaded) 
Pentachlorophenol 

Enclosed is copy of EPA I.D. number 0RlX)09597543 assigned to this installatiotl. 
Please send "Generator Identification Number" to me. 

Sincerely, 

;:
/7-) ?' ~ ji 
- n- /"':. ~ ~------

I John P. Denham 
J Hazard Control Manager 

~/jam 

Enc!. als 

TOLS003347 
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KOPPERS 
Interoffice Correspondence 

To Ken Cogan 

Paul Goydan K/I001 
Joe Kusar K/I00l 
Rosemarie Stefanski K/I00l 
Eric Yeadon K/I001 
Jack Kozak 
PamArmbruster 
Jonette Wharton K/I00l 

J. D. Palmer From ___________ _ 

Location_C_o_n_le_y_,_G_A __ -_K_/_l_0_0_l Location St. Louis, Missouri 

Subject Monthly Report - December Date __ ~uary 5, 1982 __ _ 

1. ST. LOUIS INVOICING .. December Accounting Month $ 

% Profit 1981 198{) 1979_ 

FPG Penta 15.0 168036 2.68798 171611 
Customer Penta 15.0 46110 109967 96975 
WTC 2.5.5 12.732.5 2.1392.9 15812.5 
CCA-C 19.8 169363 2.04381 108590 
CCA-B ----- ------ 2.0140 50707 ---510834 8172.15 586008 

II. :JNTC Inventory 

November Closing Inventory 559572. 
December Purchasing 40733 
December Raw Materials 40392. 
Containers 341 
Penta 1408 6032.3 " 
Penta 14:14 84482. 
noD,"Arn1''''"r ~!:;::=,I:ial Converted to Product 12.1773 
Cost of Product Sold 7042.9 
DECEMBER CLOSING INVENTOR Y 52.9876 

Inventory h Down .. $2.6586 from Novem her report - BUT ---- at DecembE~r 
dosing our Inventory Pick-up of $45,000 was ADDED to fin:l.l totals, therefore 
inventory was actually down $71 586 fro m the November report. 

III. RAW MA TER IA LS 

Eastman is offering a TVA of $0. 02./1b. We are taking advantage of this 
by moving it into TIME and St. Loui s. 

We will be purchasing several raw materials for both St. Louis and Portland 
as our inventories are at a very low point. 

TOLS003348 
" ; , I"'~ ',! I lIlr.' "" 11" 
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KOPPERS 
Interoffice Correspondence 

To 
From ________ ~ ______________ __ 

Location ________________ _ Location ________________ _ 

Subject _______________ _ Date __ ~_-_-__ _ 

.: I. 

Page Z 

The Pittsburgh Purchasing Department is assisting us with BLanket 
Purchase Orders for 198Z. This will enabLe us to obtain better pricing 
on many raw materiaLs and establish a procedure acceptabLe to Pitt'sburgh 
Auditing Department, where we have price quotations prior to purchasiti:. 

IV • St. Louis and other PLants 

The electric eye in our FueL Oil burner for the boiler went out Saturday Night 
December 19. This required constant round the clock monitoring by 
Ed Floretta and myself. We kept the boiler going manually until Monday 
morning when it was repaired by an outside engineering consultant. This 
necessitated several hours of overtime. 

We Limited damage to one broken pipe and valve, due to the temperature in 
the building dropping to freezing. We are in the process of obtaining quotes 
on reno:vating one of the 'lther boilers for back-up. 

The move of the lab is almost complete. The exhaust hood has been installed and 
all gas lines, water lines and eLectricity is finished. 

The move of the lab has reduced our janitoriaL cost by Z5%, aLong with lowering 
theneed for electricity, heating (air conditiming in summer), water etc. t:o the 
upstairs. The eutire o.ffice area upstairs now is availabLe for renovating, or? 

I have renegof;!:~:.::cd our trash hauling contract and red\1t:"~d thl~ ~ost by 50'70 
by having pick-up twice a week instead of every-other day. If we have an 
excess amount of trash there is a $20 charge for an extra pick-up, which is 
nothing.to what we are now paying. 

We have eliminated one telephone and added (moved) George Mills' phone 
to his new lab. More phone changes next month, to lower operating costs. 

TIME OIL has not furnished any proposal for a contract. Don Marion will be 
suggesting a six to nine month extension, so that we are not placed in a bind, 

when contract expires - March 31, 1982. 

• I ./tlr.· '1 ,,, 1 0 0 0 O' ,J TOLS003349 
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KOPPERS 
Interoffice Correspondence 

To _ ___________ _ From ______________ _ 

Location ___________ _ Location ___________ _ 

Subject ____________ _ Date __ 

Page 3 

Harold is continuing to update our labels and resolve any problems 
we have with exporting our products. 

v. Newark. CCA-CCA Production 

Newark, CA Plant 
Oxide Ibs. 

Production Schedule for January 
Ox~de lbs. 

Production Schedule of February 

. Production Schedule for March 

Produced 
64857 

142000 

90000 

90000 

Shipped 
71780 

Because of delays in rCD Chrome Don Marion and I have decided to purchase 
two loads of chrome from Jones-Hamilton. This is needed because we 
have orders on the books and need production to meet requirements. 

John Palmer 

/pa 

- (. ;', • .!:I 

''9 J \.iJ TOLS003350 
I \ HI \/ ',100M ()·RO 
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KOPPERS 
Interoffice Correspondence 

T D. F. ~rion 0 _____________________________ _ John D. Pal mer From __________________ _ ---- - .. 
Location K /80 R=--_____________ _ Location St. Louis, Missouri 

Subject __ T_IME __ O_I_L_C_O_M_P._'A_N_Y __ _ Oate ___ O_c_t_o_b_e_r_2_9_,_1_9_8_l __ _ 

The cost of servicing our West Coast Customers from St. Louis is 
as follows: 

Truck loads of drums can be shipped from St. Louis to Portl and, Oregon 
for a cost of approximately $37. OO/drum which equates to $0.67/ giiUon. 

The freight on bulk shipments of Woodtox Preprime by tankcar to 
Portland would add $0.47/ gallon to the product. Using St. Loui s 
manufacturing costs for Woodtox Preprime - T, and adding the freight 
the cost would be $2. ll/gallon. (Present selling price at 21% margin 
on the west coast is $2.20/ gallon). 

If we manufactured Woodtox Preprime - T Concentrate and shipped it 
to a bulk location to be blended with mineral spirits, the final cost 
of Woodtox Preprime T Ready-to-Use would be $1. 85l/gaUon excluding 
a blend fee. Assuming a blend and storage fee of $0. 10/gp. Uon the cost 
would still be cheaper than shi!il-Ping direct to a customer. 

JDP/pa 

cc: Mr. Ken Cogan 
Mr. J. D. Hite K/100l 
Mr. Paul Goydan K/lOOl 

John D. Palmer 

TOLS003351 
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KOPPERS 
Interoffice Correspondence 

To D. F. MarioA From J. D. Hite 

Location K/80!' Location K/lOOl 

Subject Time on Company Date October 16, 1981 

1 believe it ie extremely lz:nport&llt that we not proc ra.etinate iI1 making de
cielOil. relative to our cUrectloll in serving our West Coa.t millwork bu.i. 
u... Alcmlwltb your evaluation. of the Time Oil proposal.. we muat we igh 
the co.t of aerviclDl that buaiDe •• from St. Louie. The St. Loui. produ.ction 
evaluation .bould lDclude direct tank car or balk truck c1ell¥ery to custOlTlera 
from st. Loula ..... 11 •• production ot St. Louie and tranaportaUon to a bulk 
terminal all the W.at Co.st lor subsequent trall.port to ClatoJnera. We sbould 
.lso look at clrum production lD St. Louts railing the product to the 'Weat Coast 
for inventory 1A • warehouse for liDal distribution to account. £roro a contract 
warehouae. 

Obvioualy. I bope tbatwe are .lao looldni for alternate production locations 
OD the Weat Coa.t. 

JDH:jw 

eel K_ E. Cogan 
P. A. GoyclaJl 

_-;?I- D. Palmer 

I, .-'. "' 

.43-REV_ 51001'.1 9-80 

J'olul D. Hite 
Ext. Z445 

TOLS003352 
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KOPPERS 
Interoffice Correspondence 

To Ken Cogan 

cc: Don Marion K/~ 
Paul Goydan K 1001 

;, .' . --
.:': " .... ; 

From ___ T ... O.lolb .... Q ........ P~a_Lm.......::e.r __ 

Location __ C_o:-n_l_e_y_,_G_A ____ _ Location __ S_t._L_ou_is __ _ 

Your 10-12-81 Memo 
Su b lec 1--1"Io'r'l'o .... 'T'f'ofoUftlvfEfP.'-tO"l-f-'tLr.-----

Date ___ O_c_t_o_b_e_r_2_3-.;,:....-l-.;9_8_1 

61 

1. In regards to your first question, we are not aware of any item blended 
that was not specifically covered in the agreement or in the amended schedule. 

2. George Mills is reviewing the written instructions as they regard to 
manufacturing. I have reviewed with Andy Anderson the instructions as to the 
safe handling of the materials. He said to use our safety pages from the 
ACCIDENT PREVENTION PROGRAM GUIDEBOOK. Those pertinecLt 
parts are copied for your approval. (Attached) 

3. TIME OIL does not have any hazardous waste at the present time!. They 
do have some tanks that havenlt been cleaned out in years and they d.o need 
to be cleaned. 

4. As discussed with you earlier. Neil Gallagher of TIME informed me that 
the complaints occur after taking the mask off. 

The masks used are WILSON FULL FACE masks with R-2l filters c~rxi R-IO 
dust filters. These were recommended to Neil by Bob Simmons. 

5. I am still reviewing the JONES-HAMILTON instructions - some of which 
(CCA) are attached. These were written in 1976-77. 

John D. Palmer 
JDP/pa 

10000~ TOLS003a53 
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Dear Neil: 

Koppers Company. Inc .• Wood Treating Chemicals Depanment 
5137 Southwest Ave .• 51. Louis. MO 63110 
Telephone 314-n2-2200 

KOPPERS 
October 7,1981 

Mr. Neil Gallagher 
TIME OIL COMPANY 
P. O. Box 3117 
12005 N. Burgard 
St. .fohns Station 
Portland, Oregon 97203 

Attached are the formulation changes for: 

WOODTOX PRE-PRIME - T READY-TO-USE 
WOODTOX PRE- PR lME - T CONCENTR.A TE 

Please replace in your formulation book and destroy the present formula. 

Please acknowledge the bottom of this letter and return to my attention 
w hen this has been completed. 

Agai n, if you have any questions, please let me know~ 

/pa 

Attachments 

Sincerely yours, 

John D. Palmer 
Production Manager 

cc: Mr. Ken Cogan - Conley, GA 

TOLS003354 
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... ~ WOOD TREATING CHEMICALS 
KOPPERS COMPANY, INC. 

DE PI. ry;:~-
-----------

5137 SOUTHWEST AVENUE, ST. LOUIS, MISSOURI 63110 .' 

CONFIDENTIAL FORMULA RECORD 

Woodtox Pre- Prime RTU - T Product _______________ Lab. look No. ___ Date September 20, 1981 

Made for Portland, Oregon (Time Oil) Chemist ___ G~ • ....:B;..z... • ....:M=iL:.:.l.::.,.s 

POUNDS GALLONS MATEIIAl POUNDS COST 
lXTlNSION "10 ,EI GAL. ,EI UNIT 

5.20 .335 Penta 15.54 

0.75 .100 Paraffin Wax 7.5 

15.00 2.098 Oxo Bottoms 7. 15 

0.50 .063 Nalco 6SJ 743 (6RJ 947) 7.9 

78.55 12.048 Mineral Spirits 10uick Drv) 6.52 -

100.0 14.644 6.829 
"--. 

DILUTION: ONE TO ___ DIlUENT _______________ llS. PEl GAl. ___ _ 

IEM~I(S: 

1 n 00 ()' .J 

1. Charge Blender wlth oxo bottoms 
Nalco and 1/3 of the mineral spirits. 

2. Heat to 1700 F and agitate while 
adding wax and penta 

3. Continue mixing until dissolved 
but heat and add remaining mineral 
spirits and mix unhomogenO'.ls. 

4. Mail sample to St. LolYis. 

1000 gaLLon bateh 
II' gaLLon 
360 

52 
1024 

34 
5364 

143 
4.3 

823 

Penta. 
Wax 
Oxo 
Nalec) 
Mineral Spirit~ 

TOLS003355 
OISTRIBUTION: Sale. Oept. ••••.• Tech. Svc ••••••. Plant Mgr ••.•••• Plant ••••.. Office Mgr .•.. 

Pun:h •••••.• Safe ru •...... LIIb Group •••••• Other .•.•.• 
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Product 

Made for 

POUNDS 

22.50 

3.25 

64.95 

4.00 

2.00 

3.30 

100.0 

WOOD TREATING CHEMICALS 
KOPPERS COMPANY, INC. 

DEPT. r--------. .. ..... A 
~'iI \-

--------_.-
5137 SOUTHWEST AVENUE, ST. LOUIS, MISSOURI 63110 ,-

CONFIDENTIAL FORMULA RECORD 

Woodtox Preprime Cone. T Lab. look No. Do .. September 20, 1 <L81 .. 

Time - Portland, Oregon Chemist G. B, Mills 

GALLONS MATEIIAl POUNDS COST 
EXTENSION ~~ PEl GAL PEl UNIT 

1.448 Penta 15,54 

.433 125 mp Paraffin Wax 7.5 

9.122 Oxo Bottoms 7.15 

.545 KB-3 7.34 

.253 Na1co 6SJ 743 7.9 

.506 Mineral Spirits ~Quick Dry) 6.52 

12.307 i 8.13 

DILUTION: ONE TO ____ DILUENT ________________ lIS. PEl GAL. ____ _ 

IEMAIKS, B lending Procedures. 
1. Meter in oxo bottoms, KB-3, and 

mineral spirits and Nalco 
2. Heat to 1800 F and circulate 
·3. Add wax and penta and continue 

circulation until completely 
dissolved. 

4. Sample and sent to St. Louis. 

1000 gallon batch 
If. gallon 
1829 

264 
5280 

325 
162.6 
268 

728.5 
45 
20.5 
41 

Penta 
Wax 
Oxo Bottoms 

KB-3 
Nalco 

Mineral Spirits 

DISTRIBUTION: Sale. DePt .••.•.. Tech. Svc ••..... Plant Mgr .•..••• PI.llt •• , ... Office Mgr ..... 
TOLS003356 

Purch ••••••. Salll rll ...... , . lAb GrouP ..•••• Other .•...• 
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To From ___ ---:Dee~!!·~"!!.....!r~.:....!!1Iaz"~1oa~:..... 

location ___ I_t._t.ia __ ._IID ___ _ location __ --:;.~;,...~..;;..;:;..:1~ ___ _ 

__ ~n~: .. ~O'U~~c:I:~: .. ::'~~ Subject fDlt - sept ,_ 21, 1,.1 ... 
Date _____ 0e_~ ___ 5....:,'__1';,....;,...1 _ 

Sept ' _ 30. 1t11 

GIl ltIIMa1, s..trr •• 21. 1,.1. I ftAtM wiell *. 1&INft.Q me .. 
1Ir • ..u. v.,u. of n.. o.u CI i ,fa Seactla. P-Haau- .. _ V h 1Iq, 
Septrill' lO, I'll. 'riaitel witla 1IIr. IleUt.. .. *. IIe:U c"J1 ...... at 
eM!1we Oil CII" , ~11lf1 .. fedllty ia~, ~ •• n. ~., 
..ute to "'ttla ... 0.1 "'17 nn..-4 eM 1967 c.ttKC wId.cIa .... 
... r .. f. ft ... (5) y.ar t&l. .ew din IIeftIa 31, 1"1. 
lIr. a.troD ''', .. tel Oat tMJ .dll..u .. tatan.C811 fa .-w1IIa 
a .. earl t, !Mat ... to tM eaiat ...... lUft ... t of $16.04 ,. __ 
.. eM ...uc ueal f........ t:MJ...wI ..... te nn.- t:J.U ..un 
.,,-mc Nd.e for ... acr 1 me. AttM'.' f. ,.... rwn.. U'a a. (2) 

"M' tbat ... 11.- to .. ~ 1Il'. Altrr Intla. !laMe Mtail tile 
c_~ __ .t Mr. Wl. Cel1 ...... lIr. Joa. ""h- ... an _ '''.c-tiea 
of a. .. ad .. ~ ,rift to ,..adaI a ..... ' t. 

Ia ... to _fat-f. JOB In- .. to .. ta. I .... aJ.. eel._ a,." 
ef tt. II fed ... mlf-' -srI rrrt .. a ." ef ,let ~ 1356. 

1_ -.tu.. CUt .... Amentia'" *. ,,"f. wUl_ .. 1a c.,..c 
tosea. _ ap t f. 1912. • SO_I I _ Dna II If .... t ... 

MJ .d ... dIU ..... "wc w.t11 M. 1 ... 11 ,a Claat we .. I " ..n.-l,. 
~t.ter _caf·'. _ • c.. ... ttt r 1 ...... pl. fa uPc of ... 
JfanIa 31, Ita 'nOt-... ...u tMa M 1&. ,.a.tt. ta enl.IIata tile 
..etra attat10a wall Sa ....... ., tJd.a .uCf-. After".. ... 11M 
_ o,portoa1ty ta ~ tM actrb

" illfanat1oa. lat'. 4h .... 

..,roacII ~ _ ~ ~~. ·.LI;dIa. 
"'"i.~.~~~~.\.:t.~~~~:! ,: ,: ~ r: . ______ 
..... , weiI'~, ..• ,."", ~. ~ ~ 

'. ~!~{i··~~~~:··.'~/;;·· DIn:;;' ~ ~ 

K4l·REV. S 100l1li 9-10 TOLS003357 
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Front the desk 01 

PAUL A. GQYDAN 

/ ........ ,.},P~h 
~·J';;·C;O 
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August 27,1981 

TO: R.D. Abendroth Seattle 

FROM: ." 

vuohn Denham Seattle 

SUBJECT: WOOD TREATING (KOPPERS COMPANY) 

Reference last sentence of my August 17,1981 memo, copy 
attached. 

My August 21,1981 inspection of this operation revealed 
the following deficiencies: 

A. TANK FARM OUTSIDE WAREHOUSE 

1. Tanks 20001 and 13nOl are too close to warehouse. 
(relocation needed to distance at least five-feet 
from building» 

2. Tanks are rusted in many places. (cleaning and,· 
painting ,white needed) 

- " .' " 

3. No stairways, railings 9r walkways exist on horizcntal 
tanks 3010, 6008, 8005, 8006 and 8007. (installation 
needed) 

4. No ladder cages exist on tanks 20002, 20003, and 
38009. Walkways and railings are damaged, missing 

I • or improper. (installati6n needed) 

5. Several heating'coils in 1400 gallon heating t~nk'" 
under platform do not work. (replacement needed) 

6. Deck atop 11100 gallon heating tank is damaged, unsafe 
to walk on and permits vapors from this volatile 
mixture to readily escape into working area. (new 
metal deck needed) 

7. No' suction pipelines or manifold ~xist llt r.1il cat' 
sidinG for unloading purposes. (inntallation nee-ned) 

8. No manifold system exists on incoming product lines 
for receipt, blending or storage purposes. (manifold 

~ needed) 

{\ 'II O~ ')I;,~'1 r" 9~-:Valvc~ on tanks ~nd lines are not maintained at all. 
,~- ..' \~ (repa~r and test~ng or replacement neeoed) 

r I ' ,I 
( ) , ) i \ 

10000 TOLS003359 
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10. Valves, lines, pump9, hOSC5 and tanks (in some places) 
are thickly covered with product. (steam c~eaning 

." badly needed) 
. ; . 

, . 11. Several valves in system are not chained and locked.' 
, <installation needed) 

" , 

12. Valve at end of isolated line to tank 38009 is leaking 
. ,. product onto ground. (replacement valve needed) . , 

:' 13. Pipe] ine supports are improper and inadequate. 
.', 'j", (replacement needed) 

14: Pipelines are not p~inted or identified as to product 
'. ,\ content. (maintenance needed) 

:', :' ~'.' 

15. Product identification is not on all tanks. (signs; " ; . , 
•. -: of' • 

'. 
" ." 

. needed) .. ' .. 

16. Ground area at end of pipelines' is saturated with 
product about four inches deep. (dirt removal and 

" '", replacement needed) 

17. Pump journal cover is not secured to pump. (four 
sheetmetal screws needed) 

lB. Cargo hoses are not marked or recorded to show 
condition, manufacturer, dates inspected or pressure 
te~ted. Some are damaged. (repair and recording 
needed) 

19. Weeds are prevalent in quantity within dikedeo~pound. 
~ . .Good fire hazard. (weed removal needed) 

~ 

.0:. • 

," 

,20. Rail car siding wheel bumpers are not fastened to track •. 
(repair needed) 

21. Fire extinguisher on platform by 1400 gallon heating 
tank is not tagged, has not been inspected for 
operational capability and is fixed so it can not 
work, even if needed. {replacement system needed} 

22. N~ spill control system e~ists at rail car rack 
or within diked area. dne wnD rccommcndnd in 1975, 

',copy attached, but C1ppar'1ntly not approved by 
management. (installation needed) 

B. INSrnr. t-J/\Rr.IJOUSr. 

1. Operution is not isolated. l'urncs generated during 
proccss call readily entcr-lube oil w<lrehousing area 
and overcome any individual not wearing appropriate 
rcspirtltory equipment. (wall needed in warehouse 
to isolate operation) 

-2-
TOLS003360 
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, 2. Vent j lu t ion i TluclCq\li11 r. even with doors open, (ins t;l.l1ation I.~· 
. :.',' of tht'ec - four foo l sllcker r.ln~ needed - one in sou th ,,:.\' 

wall, one -in east wa II and one over 1400 ga.l.lon heating .. ~ :.:~. 
tank) ~ .... 

, ,. 
, '. 'I:t 

~r. 3.· No spill control system exists in building. Now liquid"~~.'··~?~ 
, can run allover area and out of doors at will. (fle,or .";<':~ 
I " sloping and drain installa ticn needed) · ,. · ",' . . r~ 

,'. 

1\ !, . ' ,. 

. ' . ;. ~ 

4. Four ceiling joists are damaeed severely from fork ... ··r. 
lift operation. (repair and/or replacement beams needed) 

. ,:1 
No clearance signs exist on beams to alert fork lift :! 
Dp*rators. (signs needed)' ~~ • ',' .. ~::~,I t 

S. Lighting is inadequate for the work. Several bulbs are 
out but even with all lights on, only one candle power :.'.;~ 
was recorded during middle of the day bright dayl ight. . i:';" 

.: (addi ti~nal lighting to a minimum of five foot candles': ~ . '.it 
needed. An assist to this would be to paint ceiling .; .~, ;~.;' 
white)' .:' :.'.;., 

, .. .", y:~. f 
,:1',' 
'1' :. 7. Work area is caked with product and very very dirty. 

",~:.r: (steam'cleaning needed badly) 

B. Small floor fan thickly covered with product. Fire 
hazard. (cleaning needed) 

· , 

,':~ '. t' ' . 
. ~ ~I?: 

::\ ': ..... }:.,. 
9. No emergency deluge shower exists. Material handled .. ' 

can be injurious. (shower would help. Eyewash should :',' ,.·l"· 
be included on such a perman'ent hookup) . ,; i.:";! 

.:' ".", 
Nearly all of these deficiencies have been reported previously_ ; 

.. ,i L:' 

JPD/mm 

Attachments 

. " \ f-

.. " 

.. ''-~ ": 

I •• '~ •• i 

., 
1.1' 

• 

I(_~-_· __ ----.::::...--'.; .....:...'_!~Ij:..-; _~ _______ -_3_-______ --.-.-.....""...",- ,OLS00336'\ 
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WOOD TREATING 

,::: .• ~._~:~:!Modifications needed per Neil Wallis and Neil Gallagher S/1S/131. 

~~~~~~t;~· .~~::':':"'~, .. ~.:.~~:.:.: .:"', :':. ',' . ~. . . 'LY .... ~. ~.:." ,~.: .. ':. '~.! 
-.;;;::.;... .. ~:.~ '. a'~ . Outside 

• • ., IttA ............... ~1It·"" ".'" 

:.~.~t.1 :.;-~ .. ~".· .. ·ti._ Install fixed manifold system. 

_,;~~:":~ ...• , .. _ .. : _ .. ·_vf~6;aij)or r~place existing v~lves • 
.,..$~ .... ~, .. ,... -",.-!.P;t.,U. Install spill con~rol system. ~ ~ 
::: .. : ~L ... ·:'~~~r;:t;l"i··-"ladder~ ~nd walkwa;-s~\;n 'ho~izo~~al' tanks 3010, 

. 600S, S005, S006 and S007. . 

_::~;iOil·_':Vf.':i:nst~il C~g~s on tanks 20002,:)C-0003,.'~hd·.3S009 .. -... ~ 
::;;:.;~cui·~~~o~·J~~7~~- ;~~:~~i~~ ~~i~-:!-~~:;:-~:;~~~~~';'~' ~--"~ . '. 

0. Install pipe suction lines (in lieu of hoses) at 
rail car siding. 

b. Inside Warehouse 

~ Install shower and fixed water system eyewash . 
. - .[)IL.. 

~o 0.64\1.1 @. Improve lighting;. 

~~2 ceiling joists and replace 2 ceiling joists. 

~ Install spill collection system. 

~ Install ventilation. 

61 
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BZT0104(e)040183 



--, 

r .-:w • ..., 

: 

--, . 

·61 
I 0 

41" '/ :1 I) I : ., Co 
'-' 'v \,} l. I 

TOLS003363 

BZT0104(e)040184 



, 

10000 

,5-C}3 ~3S3 -IISO 
f3 C b (. ~.; i-~ -

TOLS003~364 

BZT0104(e)040185 



G 0=7-. bc-'b so"";: .= ~cj ~ ........... j,. .I.<.~~.-.-- J:;~+ 
~ • )/ .J. • 

~;r ~ :! /\.(.,cA. ,,~.-.-:.'f{ /--' ('''--''I.-~«- c::J;>7~'-'~ 

C~y-;- !-d.~~f' ~'- ..,....t~r-L t ~/~·7F~I-_ h~4-
( ~ .. --<... /~,~~,-..L~.{ ;J.L' ~~ 8'. Ji ~ ) 

.1' 
"'(-;,4-... .'7Y~ ..It "...J~A.. 

- '_. 

10 000' .. 
TOLS003365 

BZT0104(e)040186 



TOLS003366 

BZT0104(e)040187 



-... 

I(OPPERS , 

Interoffice Correspondence 

To SEE BELOW Frorn ______ W_. _J_. _B_a_l_cl_w_i_n ___ _ 

Location -:-_____________ _ Location _____ K_-_7_O_O ______ _ 

Subjoct ___ WO_O_DTO __ X_._l_4_0_T_R_TU ____ _ Date ______ n~p_r_i_l_2_7~,_l_9_8_1 ___ __ 

It. V .. ' 

TO: R.,D. Arsenault 
P. lAo Goydan 

.... .,~'P·t,·Si'llmclns 
P. Armbruster 
J •. D. Palmer 

J., S. 
c. W. 
M. S. 
W. H. 

Sebbens 
Flickinger 
Marino 
Lederer 

Due to a recent request for a Material Safety Data Sheet on 
subject product and the length of time since its last review, 
the literature has been revised. 

Please destroy the sheets dated September, 1975 and May, 1977-
replace with the attached. 

WJB:dsg 
nttachment 

Mr. Neil Gallagher 
~ime,.;.tolOi~' Company' 

P. O. ·Bo~ 03117 
Portland, ,Oregon 97203 

W. J. Baldwin 

Attached is a copy of our new APRIL 1981 MSDS on WOODTOX 140 T 
Ready-to-Use - made at your Portland Blending facility. Please replace 
this copy in your files and discard sheets as dated J.bove. 

FILE 

John D. Palmer 
Plant Manager 
St. Louis, Mis souri -
Koppers Company, Inc. 

April 29, 1981 

TOLSOO~~367 
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KOPPERS 
Interoffice Correspondence 

T R. F. Simmons 0 ____________________________ ___ 
From __ ---:.. __ R_e_a_l __ E_s_t_a_t_e __ S_e_c_t....;.i...;;o...;..;n __ 

Location ___ F_P_G_-_S_t_._Lo_u_~_· S_:....-,M_O~ __ Location __ P_~_· t_t_s_b_u.;,..r_g~h _________ _ 

Subject 

~·5 REV.2 

Operating agreement and 
lease of tanks -
Portland, Oregon 

Date _____ F_e_b_r_u_ary--=_3...;, __ 1_9_8_l ___ _ 

The attached letter dated January 30, 1981 covers the 
captioned subject. We presume that your offic~ will 
negotiate the new agreement. 

TFM/smk 
Attachment 

T. F. McGuire 

TOLSOO~3368 
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SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
RENO 
RICHMONO 
SAN PEDRO 
LOS ANGELES 

P H ~.if- 2 8 5 - 2 4 (> 0 

CA~DRESifr-MCIL 

~ MAP 

TIME OIL COMPAN 
3 1981 

2737 W. COMMODORE WAY. P.O. SOX 24447. TERMINAL ANNEX. SEATTLi,iAi 93124 

T. F. HcGuire 
Koppers Company 
Room 2900, Koppers Building 
Pittsburg, PA 15219 

Dear Mr. McGuire: 

Enclosed is a copy of a letter to your ar. Simmons date 
January 28, 1981 advising of our election to terminate 
the agreement of March 1st, 1961 under which we have been 
storl.ngz.. blending and sipping certain products of yours 
at our i"'ortland, Oregon terminal. 

Should you desire to discuss a new agreement with us I 
suggest you ccntact Robt • .Ab endroth at this office. 

Your very truly, 

TIl'IE OIL CO. _ 

~J--:--:" 
A. A. Schneider 
Vice-Presi dent 

10 000' ~ 
TOLS003369 
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SEATTLE 
TACOMA 
PORTLAND 
STOCKTON 
RENO 
RICHMOND 
SAN PEDRO 
LOS ANGELES 

PHONE 285.2400 

CABLE ADDRESS· TIMOIL 

TIME OIL COMPANY 
2737 W. COMMODORE WAY, P.O, BOX 24447, TERMINAL ANNEX, SEATTLE, WA 98124 

Wood Treating Chemicals Dept. 
Koppers. Company 
5137 Southwest Ave. 
St. Louis, i'1issouri 63110 

January 28, 1981 

Attention: Mr. Robt. F. Simmons 

Gentlemen: 

Under date of March 1st, 1961 we entered into an Agreement 
with you to provide certain labor and services to receive, 
store, handle, blend and redeliver certain products of yours 
at our Portlcn d, Oregon terminal. 

The tem of said agreement ran from April 1, 1967 to March 31, 
1972 and automatically renewed for two additona1 tems of five 
years each, the present term expiring March 31, 1982. 

As discussed with you on the phone this date, we are hereby 
giving you notice of our election to terminate said Agreement 
effective I'larch 31, 1982. 

Very truly yours, 

TIME OIL CO. 

,~~~~~~~--~--
A. A. Schna der 
Vice-President 

CERTIFIED HAIL - RETURN RECEIPT REQUESTED 

TOLSOO~~370 
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Mr. Nell Ga Ilagher 
Tille 011 Co. 
P. o. Box 03117 
St. John's Station 
Portland, OR 97203 

Dear Nell: 

December 16, 1980 

EPA has transferred pentachlorophenol from the list of acutely 
hazardous wastes I Sect Ion 261.33 (E) to the list of chemicals 
classified as toxIc wastes (SectIon 261.33 (F) If discarded" 
under RCRA regulations (45 FR 78532). Penta's new hazardous 
waste number Is U242. 

To us, this -.ens that empty drums from penta containing p~ucts 
and penta bags are not subject to ReM regulations. (Previously, 
under the regulation, containers were exempt only after trIple 
rinsing or equivalent method of cleanIng). Further now, drums, 
bags and other packaging forms that are stored and/or transported 
prior to being used, reused, recycled, or reclaimed are not 
subject to RCRA regu lations. 

We are not sure at this poInt If youl'" stete has I"'egulatlons 
that m' ght prov I de any othel'" I"'estr I ct I on on d I spoS81 of empty 
penta bag or used, unrlnsed dl"'ums, although we assume thIs 
ReM down regulation will allow you to again I"'etul"'n to s"lmp"le 
trash d I sposa I of empty bogs and d t sposa I of used dl"'Ums to 
I"'econdltloners after propel'" I"'lnslng. We will keep you advised 
of any regulatory restrictIon we learn of applicable to your 
operation and trust you will likewise keep us Informed If you 
heel'" It locally fll"'st. 

RFS/pds 

10000,.. 

Best I"'egards, 

R. F. Simmons, 
Operations Menager 

TOLS003371 
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Alex Saucedo 
Ken luse 

KOPPERS 
Interoffice Correspondence 

cc: P. A. Goydan 
H. P. Struessel 
P. Armbruster 

To ____________________ __ From __ ~R::.... • ....;F....;.~S..:..IIII'I'I:.::..:..IO:..:n.:.:s:.-..-__ 

Location· ____________ _ Location __ ....;S....;t....;.--=Lou=-t:....:s;:..!:,~Mo~. __ _ 

Subject Order Entrv - TIme 011 Co. & Date __ ---..:....:Ma-=-y!..-.:'-=5~, -.:...;19:...:7-=9 ___ _ 

Jones-Hamllton Co. 

We have occasIonally had verbal orders mIsunderstood and Improperly 
shIpped form these locatIons because of the misunderstanding. 

Today, In conversation with Nell Gallagher at Time 011 we have had 
to agree that no orders wIll be shipped until confirming written 
order Is receIved at the plant, w1th complete shIpping tnfo~tton. 
thIs Is a result of one of those Instances of either Incomplete 
Information beIng gIven by telephone order or the plant Improperly 
handlIng; In any event, neither of us want to accept additIonal 
expesnes Incurred. 

The same problem has occurred at Newark, very Infrequently, but It 
has happened. 

We have likewise previously asked your cooperation In securIng and 
transmittIng wrItten orders and to large measure, had noticeable 
Improvement; thIs Is greatly appreciated. 

Now elth our latest problem however, we see so alternatIve but to 
Insist upon complete written orders beIng at the plants prIor to 
shipment to alleviate any further misunderstandIngs. 

R. F. SllmIOns 

RFS/pds 

10 000 ~ TOLS003372 
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Mr. Nell Gallagher 
TIme 011 Co. 
P. O. Box 03117 
St. John's StatIon 
Portland, Oregon 97203 

Dear Nell: 

February 12, 1979 

Enclosed fInd a copy of the NatIonal InstItute of Oceupaflonal 
Safety & Health's guIde for pestIcIde formulators. Whereas -
your only pesticIde formulatIon Is for us, thIs booklet Is 
basIcally pertinent Information for all Industry and Is specIfIcally 
aimed at those plants whIch handle chemIcals and petroleum products. 

I hope this booklet enables and aIds you to stay abreast of 
federal standards. Note on the InsIde front cover addItIon guides 
prepared for specific Industries, some of whIch may be of Interest 
to you. 

RFS/pds 

Yours truly, 

R. F. Slrrmons, 
Operations Manager 

TOLS003373 
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'time Oil CJ:npmy 
P.O. Bale 03117 
Portland, Otego, 97203 

At:teot.ic:I1a HI':. Newt:t:D Lah 
'l'Cm1nal MaM;er 

( 

JUly 26, 1978 

RIll 1tQ - 'rime Oil Q:eipilny 
Mllt:ncmah 0Ulty 
~~78-188 
WtICE t:R VICUa'ltN 

Dapctt:nar&t lA18C1u61. haft voz:ifi.ed that gaW)Une prcdI.1ct:8 are beinq 8tand 
at 'rime Oil ~, 12005 N. !ll:gIm1, Portland, ~ai 97203, in YClI"W'8 
g1'8IIter than 40,000 gallaw without aazCM!d ftlXC esJSissicm ocnt.rDl. devioes 
em thII 8l:a1:¥ tDa. ~.1a in violatim of Otegc:n IdII1nistmtive aw.s 
(OM) Q1IIptC 340, Sect:1cm 28-050 (1). 

Ycu or ycur re(XXSEIltatiWS are requa.stac! to at:ter¥l an offioe cx:.nfcrenoe at 
ClJr offices l.a:ated at 522 SW 5th Averme, Portland, c:rt"eJt:t1, C2'l Auqust 29, 
1978, at. 10100 a.m. At this t1ms ploaae be prepared to pr08Clt a program 
ad t.1ms ~11. tIIhic:h will t.It'iDJ your tad 1 i t.y 1ntc CXJJplJ.ance. 

If the Dl!part:mmt am be of any usistance to you in this matter, pleaM 
call JED at 229-5295. 

JlC/eh 
En::1c.,zre 
cc z Air <:uallty D1viJ1ial, [ZJ 

~ia1al. ~, tII!Xl 

Sinoer'e1y, 

JEU R. Clo8e 
D1Yi.ra'mmta1 Speci 81 i at 
~~Je;1a\ 

TOLSOO~\~374 
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Wood Treating Chemicals Dept., Koppers Company. Inc. 
5137 Southwest Ave., St. Louis, Mo. 63110 
Telephone 314-772-2200 

I(OPPERS 

Mr. Neil Gallagher 
Time Oi I Co. 
12005 N. Burgard Rd. 
Portland, Oregon 97203 

Dear Nei I: 

May 19, 1978 

Upon my visit in February, we left you a booklet which contains sections 
concerning: 

Product Data 
Pentachlorophenol & Solution Safety Precautions 
Product Material Safety Data Sheets 
Raw Material Data Sheets 
Tank Entering & Cleaning Procedure (Used by Koppers) 

Confirming our verbal discussion, this Information was given to you as an 
aid for possible improvement of your understandIng of our products and 
the products you manufacture for us and should not be taken as mandatory 
recommendations or procedures to be fol lowed. Koppers assumes no I iabil ity 
for the accuracy of the information and it should be used as reference 
material only. 

It is suggested by OSHA that the Product and Raw Material Safety Data Sheets 
be available for easy reference by your plant workers. We at Koppers 
incorporate these in our Safety Program, review the program with our 
workers and have them sign a statement that such a review has been presented 
and that they understand the safety procedures they should follow. It Is, 
of course, Time Oil's decision to follow or discard these comments. We 
attach a sample statement that is retained in our employee's files, and 
recommend an annual review and statement updating. (Exhibit A) 

Again, to assist you in establ ishing a medical surveillance procedure, 
enclosed you wil I find a medical examination record. (Exhibit B) The 
standard items on the form are done upon pre-empioyment examination; 
upon annual re-examination our employees are subject to a physical examina
tion that directs its attention to detecting pentachlorophenol exposures. 
The examination concentrates on the fol lowing: 

" ., 

lnOOO 
TOLS003375 
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Wood Treating Chemicals DePt .• Koppers Company. Inc. 5137 Southwest Ave .• St. louis. Mo. 63110 

. -' ~:.'! .. 

-2-

I. A thorough occupational history with respect to possible exposures 
to pentachlorophenol and other chemicals. 

2. A thorough skin examination checking for acne-like lesIons. 

3. An examination for chronic irritations of the nose and throat. 

4. An examination of the eyes for cornea and Iris damage. 

5. Blood pressure tests in the standing and sitting positIon. 

6. An examination of the abdomen for possible liver enlargement and/or 
tenderness. 

7. A check on neurological functions In the arms and legs. 

B. A chest x-ray. 

9. Urinalysis including a microscopic examination, sugar and albumin • 
• 
10. Blood chemistry analysis, SMA-12 Including blood sugar • 

The doctor provides a short narrative explicitly noting abnormalities, 
particularly of these 10 items. 

All of the employees at the St. Louis operation who have a potential 
exposure are required to participate in this program. After two years 
there have been no abnormal results from this examination program. 

The physicIans performing the examinations have been provided with listings 
of the chemicals handled. These physicians retain the records of ~hs 
exam I n.at ions and have been instructed to contact the emp I oyee and I oca I 
management if abnormal ities occur. 

This extensive program \'/as started to determine the effectiveness of tho 
engineering controls and personal protective equipment programs that were 
designed to prevent employee exposure to chemicals. It is also possible 
to determine If there would be any adverse effects to our employees who 
handle chemicals. The appl ication of thi~ program is audited during 
routine loss prevention surveys. 

BZT0104(e)040197 



- . 
Wood Treating Chemicals Dept •• Kopperl Company. Inc. 5137 Southwelt Ave .• St. louis, Mo. 63110 

-3-

Good personal hygiene practices cannot be overemphasised, therefore we 
Insist on the fol lowing standards for employees working with chemicals: 

AI Ip I ant emp loyees-

I. Upon arrival to begin work, wash hands, arms, face and neck with soap 
and water and rinse thoroughly. This is to remove any trace of oi Iy fi 1m 
that accumulates on the skin since chlorophenols from penta are oil soluble 
and an oily skin greatly Increases the probability of skin absorption 
of the chlorophenols. 

2. This washing is to be repeated at each and every coffee, smoke or lunch 
break prior to eating or smoking. 

3. Each employee is provided a daily change of clothing which should be 
utilized on plant. Work uniforms are not to be worn away from the plant, 
nor should street clothing be worn in the plant. An additional uniform 
clothing change should be on hand for unexpected accidental chemical ·wetting. 

4. Safety items - gloves, goggles, respirators, air-pacs, shoes, boots, 
,rain gear, protective suits and helmets - are all provided and instructions 

given for usage. This equipment is to be maintained, cleaned, Inspected, 
and used as has been instructed. 

5. Finally, each plant employee is required to shower thoroughly at his. 
shift-end, prior to leaving the plant. 

Again please note, Koppers has provided this material to you as reference 
and guidance, not for specific recommendation or required procedure under 
our blending contract. Advise if you have further questions. 

RFS/pc 

Sincerely, 

R. F. Simmons, 
Operations Manager 

TOLS003377 
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The fol lowing procedures were reviewed and understood at 

_______________ (location) by _____ _ 

(supervisor's name) with __________ <employee) on 

___________ (date). 

Pentachlorophenol & Solution Safety Precautions. 
Material Safety nata Sheets 

(Li st) 

I • 
2. 
3. 
4. 
etc. 

Lock-out Procedure. 
Tank Entering & Cleaning Proced~re. 

Exhibit A 

TOLS,)03378 
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I L~ . .;.!d MEDICAL EXAry-·'fATION RECORD , , 
KOPPERS (..\:JMPANY. INC. 

DATE ____ _ 

-
NAME ______________________________________________________ __ OAT. OF BIRTH __________________ _ So M. S. W. D. SEP. 

ADDRESS PHONIir. DIVISION LoCATION 

PREVIOUS OCCUPATIONSI (INDICATE EXPOSURES TO aUSTAND SKIN IRRITANTSh __________________________________ ~ ______________________________________________ ~ __________ _ 

.-

..... 
o 
o 
o 
Q 

C 

FAMILY 
MEDICAL 
HISTORY 

PERSONAL 
MEDICAL 
HISTORY 

t1 ~"'''MIN~D' 

! 

I 

CANCER DIABETES 

"LLERGY , EPILEPSY 

I 
I , 

VACCINATIONS 

COMPENSATION P'OR 
INDUSTRIAL INJURY 

OCCUPATIONAL 
DISEASE 

MENSTRUAL HISTORY 

; 

I 

EPILEPSY HEART DISUS. HIGH BLOOD PR.SSURI: MENTAL DIS.A •• 
I 

STROK. 
I 

TUBERCULOSII 

, I 

I i I 
HERNIA MALARIA SKIN CONDITION PLEURISY PNEUMONIA TUBERCULOSIS: RH.UMATIS .. 

OPERATIONS 

I 

MEDICAL. ATTENTION PAST. YEARS 

I 

I NO I YES I WHEN I FOR WHAT 

NO YES WHEN WHAT KIND 

I REGULA .. PAINFUL I LOST TIM. 

HAVE YOU ANY PHYSICAL DEP'ECTS OR ALLERGIES WHICH MIGHT MAKE IT INADVISABLE TO ACCEPT .MPLOYM .... T IN THE JOB ,.OR WHICH EXAMIN.D. __________ ~ ____________ ,.._-------

NAME OF F AMILY DOCTORI ______________________________________ ~ ___________________ _ 

I CERTIP'Y TH. ABOVE STATEMENTS TO BE T .. UE AND CORnEC,; T TOLS003379 
Exhibit B 

'PPLICANrs SIGNATURE: ______________________________ "'-___________ _ 



BEFORE THE STATE OF OREGON WORKERS' COMPENSATION DEPARTMENT 
ACCIDENT PREVENTION DIVISION . 
Labor and Industries Building 

Salem, Oregon 97310 

In the Matter of the Alleged Violation ) 
of the OREGON SAFE EMPLOYMENT ACT. ) 
By: Time Oil Co. 

[ITATIm AND f'DTICE 
OF PENl\LlY 

To: Mr. Newton P. Lesh, Vice-President 
Time Oil Co. 
12005 North Burgard 
Portland, Oregon 97203 

Employer 1.0. No.: 
Citation No.: 
Date Issued: 

521536-3-009 
D7255-024-:78 
April 6, 1978 

An inspection of a workplace under your ownership, operation or control located at 
or near 12005 North Burgard, Portland, Oregon 

and described as follows: petroleum products wholesale 

was conducted on October 13, 1977 

On the basis of the inspection it is alleged that you have violated the Oregon Saff~ 
Employment Act, ORS Chapter 654, as alleged on the attached Exhibit "A" and 
incorporated herein by reference. 

The penalty for all violations is: 
NONE 

The "Notice of Correction" card must be received by: May 8, 1978 

THE LAW REQUIRES THAT A COPY OF THIS CITATION BE PROMPTLY POSTED IN A CONSPICUOUS 
MANNER ABOUT YOUR WORKPLACE AND IN A SUFFICIENT NUMBER OF PLACES TO INFORM YOUR 
WORKERS OF THE FACTS. IT SHALL BE PROMINENTLY POSTED FOR A PERIOD OF 3 DAYS OR 
UNTIL THE VIOLATION IS CORRECTED, WHICHEVER OCCURS LAST. 

R8219:mh 

E}PLOYER: ~ REVERSE SHE OF THIS FORM FOR RIGHTS AND 
RESPO'JSIBILITIES RECWIDING THIS [ITATIClJ 

ACCIDENT PREVENTION DIVISION 

M:dltllu~ 
i Sanct i on Off i cer 

RIGHTS OF EMPLOYEES 

Any employee or representative of employees who believes that any period of time fixed 
in this Citation for the correction of alleged violations is unreasonable has the 

'" 

.-ight to request a hearing by submitting a letter to the Workers' Compensation Depclrtment, 
Safety Hearings Clerk, Hearings Division, Labor and Industries Building, Salem, Oregon 
97310, within 20 days of your employer's receipt of this Citation. 

cc: C. T. Corporation ~ystem 

I~ f: l:"; 0· (J'. 
~\~) / '-' 

TOL:~003380 

~1 !'" _ • , 
I..! ......, 

- .... ~- '" 
'"'''-:-- ~ 'l. ., ....... '""_ .. . , .... _ ... 

BZT0104(e)040201 
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Employer Name: 

... t>loyer 1.0. No.: 

Standard 
All eged ly 

EXHIBIT "A" 

Time Oil Co • Date Issued: April 6, 1978 

521536-3-009 C i tat i on No.: D7255-024-78 

Item 
No. 

Violated Description of Alleged Violation 
Date 

Correction 
OAR Chap. 437 1436 Required Penalty 

1. 

2. 

3. 

4. 

22-011(2) 

22"':069 
(4) (b) (1) 

22-069 
(4) (e) (5) 
(1) 

7-5-1 
& 7-2-1 

Although the following employees were exposed to 
known health hazards they were inadequately in
formed as to the nature of the hazards, the 
measures taken to prevent and control such hazards, 
or the proper ~ethods of utilizing such control 
measures. 
Employee 1 Location 
1. Don Stell - Mixing Area 
2. David Wood Mixing Area 

Hazard 
Pentachlorophenol 
Pentachlorophenol 

within the compliance deadline the firm must under:' 
take one of the following: 
A. Provide adequate information or training to 

affected employees by internal efforts and/or 
by the firm's Workmen's Compensation carrier,o~, 

B. In cooperation with the Occupational Health 
Section prepare, develop and obtain approval 
of an employee information program. This pro
gram shall be designed to insure that employee~ 
are adequately informed of the health hazards 
to which they are exposed and the measures 
necessary to control such exposures. 

(Complied with at time of inspection). 
FIRST INSTANCE VIOLATION----------$25.00 N/A 

There were no written standard operating procedurE~ 
governing the selection and use of respirators. 
FIRST INSTANCE VIOLATION-$O.OO 5-6-78 

Don Stell and David Wood, who were wearing res
pirators, had full beards which interferred with 
an effective face seal. 
(Complied with at time of inspection). 
FIRST INSTANCE VIOLATION-----------$O.OO N/A 

Boots and raingear made of material impervious to 
pentachlorophenol were not provided to employees 
during mixing and filling operations when it was 
possible for this substance to come in contact wit~ 
the employees skin. 
FIRST INS~CE VIOLATION-----------$lS.OO 5-6-78 

SUSPENDEr 

SUSPENDEr 

SUSPENDEr 

SUSPENDEr 

~ l __ ~ ______ ~ ______________________________ ~ ______ ~ ___ ._ 
Page~ of _2 ___ Pages Total Penalty 

.. ~ (i' ~ 
WCB 1221 (Rev. 1/76 TOLS003381 

,.... . . 

BZT0104(e)040202 
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Employer Name: 

l .oyer 1.0. No.: 

Standard 
All egedly 

Item Violated 
No. OAR Chap. 437 

;). I-~-O 

\. 6. 22-060(12) 

t 
I 
I 
j 7. 22-015 

(1) (a) 

~ 

nOOO'~ 
: 

2 age_ of __ 2_ Pages 

CB 1221 (Rev. 1/76 ) 

EXHIBIT "A" 

Time Oil Co. 

521536-3-009 

Date Issued: April 6, 1978 

Citation No.: D7255-024-78 

Date 
Description of Alleged Violation Correction 

/436 Required Penalty 
n .. c"! ..... L.C c;yc !' .. UL.c\..L. ... uu was not: provl.oeo :tor 
employees during mixing and filling operations as 
evidenced by the safety glasses provided that did 
not prevent splashes from coming up under the bot-
tom rim and entering their eyes. 
FIRST INSTANCE VIOLATION------------$35.00 5-6-78 SUSPENDEI 

There was no eye wash fountain in the warehouse 
area where pentachlorophenol was handled. 
FIRST INSTANCE VIOLATION------------$25.00 5-6-78 SUSPENDEI 

In.the warehouse area where pentachlorophenol was 
stored and mixed there was no warning s.ign or othe ,. 
equally effective means of calling attention to -
such hazards at their location where the hazards 
exist. 
FIRST INSTANCE VIOLATION--------------$O.OO 4-20-78 SUSPENDEI 

. 
, 

TOLSOO~~382 

Total Penalty ~ 
BZT0104(e)040203 
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KOPPERS 
Interoffice Correspondence 

cc: J. D. Hlte 
File Copy 
J. R. Bn.mmett 
G. A. Schultz . 
J. M. Montgonaery 
J. D. PIlI IlRer 

To ______ ~T~.~A~.~&M __ tly~~------ From R. F. Slwnons 

Location K-iOOI LocationSt. louis, Ml. 

Subject Monthly Report January 1978 

Wood Treat I ng Chell' at I 5 Dept • 

Date FebOl8ry I. 1978 

• Shfp!!!!!ts January Accounting Month 

(I) Cellden, New Jersey Wa .... house 

Woodtox Preprl. Cone. 
Woodtox PreprhM RTU 
Woodtox 140 RTU 

5X55GeI. 
I X 55 Gal. 
2 X 55 Gel. 

(2) Enfield, North Carolina Wal"8house 

~ luabral Ja .33 Rachmod Soft .. 
Lumbrella 33 Redwood Soft 
lumbrella 15 Yellow 
Green End Spray 400 

(3) Atlanta, Georgia Warehouse 

Lumb .... ll. 33 Clear 
lUllbre II. 33 Redwood Soft 
Green End Spray 400 
WTC 171 

(4) Newark, ea I 'forn 1 a Warehouse 

Liquid Naxtane Sst 

19 X 55 Gel. 
162 X 3 Gal. 

I X 53 Gal. 
2 X " Qal. 

15 X 55 Gal. 
5 X 55 Gal. 
I X 55 GIll. 
I X 515 lb. 

20 X 55 Gal. 

(5) Cotton Val ley. Loulslena Blender 

Woodtox 140 RTU 814 Gal. Bulk 

43· REV. 5 100M 12-76 

TOLS003383 

BZT0104(e)040204 



KOPPERS 
Interoffice Correspond~nce 

To ____________________ __ 

Location ___________ _ 

Subject ______________ _ 

-2-

(6) Portland, Oregon Blender 

WoodtOJC Preprl_ ~ 
WoodfQ)c Preprl_ .RTU 
Woodtox 140 T Rru 
WoodtOJC 140 T Conc. 
Redy Coat Penta Cone. 
Reefy Coat Penta RTU 
TllDbertox 40 Cone. 
WR 340 Cone. 

(7) Sauget. III 'no's Blender 

(S) Phoenix, ArIzona Blende .. 

(9) St. louIs, MissourI Plant 

Woodtox Preprl .. R1'U 
Woodtox PreprJ_ RTU 
Woodtac Prepr'_ Ox.e. 
Woodtox 140 RTU 
Woocttox 140 Cone. 
Woodfalc sCone. 
Penta Wood Pres. RTU 
Penta Wood Pres. Cone 
Trltox 
TI_bertreat 625 
KlB Seal Sea 'er 
lIquId Noxtane SSI 
Green End Sea ler 
Blue Anstrlk 50 Cone. 
WTC 171 
Oowlclde GST Beads 
Super.Nextane 
lUlllbre II a 33 Redwood S 
Red/Orange End Spray 400 
Black End Spnty 400 

43 - REV_ 5 100M 12-76 

From ________________ _ 

Location ____________ _ 

Date __________ _ 

6044GBI. Bulk 
80 ·X '5 Gel. 
41 X " Gel. 

I X " Gal. 
30 X 55 Gal. 
10 X 55 Gal. 
4083 Gal. Bul k 
6 X 408 lb. 

o 

o --J- . 

24571 Gel. Bulk 
7 X '5 Gal. 
5 X 55 Gal. 
10'S Gal. Bulk 

80 X " Gal. 
10 X 55 Gal. 
7 X 55 Gal. 
5 X 55 Gal. 
4 X 57 Lb. 
I X 55 Gal. 

12 X 55 Gal. 
I X 55 Gal. 

lOX 5GaI. 
'X 5Ga',! 
5 X 515 Lb. 

160 X 50 Lb. 
322 X 100 Lb. 
27X 3GB •• 
4X55GaI. 
2 X 55 Gal. 

TOLS003~~84 

BZT0104(e)040205 
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KOPPERS 
Interoffice Correspondence 

To __________________ ___ From ___________ _ 

Location __________ _ Location _________ _ 

Subject ____________ _ Date _____________ _ 

Pent. StaIn 1502 
Penta Sta 1 n 1504 
Penta Sta. n 1508 
Penta Sta. II 1509 

-3..; 

2X 5GB •• 
5 X 55 Gal. 
4 X 55 Gal. 
3 X 55 Gel. 

Penta Shlpraents January Calendar Month - Lbs 

Supplier 
To WTC Monsanto Relehhold Vulcan 

FPD 180,927 80,000 
Customer 51,600 42,000 93,900 
WTC C"!. 

51,600 42,000 274,827 80,000 

Inyolelng (S) January Accounting Month 
1978 19n" 

FPD Penta 142,870 176,297 
Custamer Panta 49,785 102,211 
WTC Pr'oducts 131 e328 1701369 
Total 323,983 «S,8n 

II Raw Materials 

Jan. Comparison 
Total 1m ill§. 

260,927 395,335 398,381 
187,500 , 301,893 290,860 

70!700 67 a65et 
448,427 767,928 756,841 

1976 
149,592 
6~,512 

129£753 
341,857 

Penta - No probf_s being encountered with distribution either Relehhold 
or Vulcan. We took Into St. louis a 2,000 Lb. box of Vulcan flakes that 
was carrier spilled enrout. froll Vulcan's plant to St. louis warehousing; 
the product was exceptionally dark and produced unacceptable Woodtox 
Preprlme upon testing. COnclusIon: we will have to scrutInize Vulcan 
sh 1 pements and need to get assay reports and saaap II ngs from both Vu I can 
and Relehhold. 

TOLS003385 
.43· REV. 5 100M 12·76 

BZT0104(e)040206 



KOPPERS 
Interoffice Correspondence 

To ________________________ __ From _____________ _ 

location _________________ __ Location _______________ _ 

Subject __________ _ Date _______________ _ 

-1 Po r-.. (\ V U '\-
K 43 - REV. 5 100M 5-76 

-4-

Me Phi II Ips reports Nonsento contInuIng production to the end of February. 
Weather conditIons have not pennltted lIIuch production however, and Inventory 
situation has not been provIded as requested, except In very non-descrlpt 
tents. 

Solvents - Oxo bottans again Increases 2e/lb; this IIZtkes 25% Increase 
since Sept. I, 1977. 

Steel Containers - u. S. Steel making a big howl on reduced profits to 
justify their position on Increase of 5-6% Nay 1st. Rheem also announced 
expected I ncrease of about the same on May I. 

PIgments - Cal Ink Increase received today effective March I ranging 
from 4e/lb. to 22t/Lb. Average per lb. Increase 8t. 

III Inventory & Expenses 

December c 1051 ng Inventory 
January purchases 

Raw Materials 
Containers 

107,410 
8,758 

191,493) 

630,939 

(Resale Penta 
January raw material converted to fin I shed goods 

January estimated cost WTC products sold 
January estlaated clotlng Inventory 
February estimated closIng Inventory 
March estimated closing Inventory -
April estImated closing Inventory 

Actual physIcal Inventory year end St. louis 
All other WTC locations 

January Plant Expenses 
Detatl 130 Safety 

170 Rent 
190 Office Expenses & Svcs 
270 Telephone 
290 Postage 
331 T~nkcars 

, 

101,575 
111,000 
636,107 
650,000 
670,000 
670,000 

273 
25 

599 
383 

14 
(289) 

439,388 
273,701 

TOLS0033B6 

BZT0104(e)040207 



KOPPERS 
Interoffice Correspondence 

To _______________________ _ From _______________ _ 

Location __________________ _ Location _______________ _ 

Subject. _______________ _ Date _________________ _ 

-5-

350/351 Repairs & Malnt. 113 
370 Stat10nary & PrintIng 34 

390/392 Direct OperatIng Expense 455 
520 Prof. Svcs (Traffic & Lab.) 468 
170 Whse. Rent 1232 
390 Whse. Op. Expense 660 
395 Whse. Freight 11.9 
391 Tote Bins 1692 Ch_. Pumps 1205 

I V Sa I es Forecast 

FPC Penta 
Customer Penta 
WTC Products 

V AssIstance RequIrements 

Feb. 
170.000 
160,000 
175,000 
505,000 

Mar. 
200,000 
175,000 
200,000 
575,000 

Apr~ 
200,000 
200,000 
200,000 
600,000 

I. Sales - Weather has been IS plague for two months. Situation has to 
Improve! 

2. To our sItuatIon we have no solution If Oow discontinues EC-7 prilis 
as scheduled. It Is bound to cost plenty to convert to usIng block EC-7 
for Liquid Noxtane, It possIble at all. _. 

V I Genera I CaNnents 

December closing physical reported. Terry Franklin, plant worker, laid otf 
Feb. 10. Cecelia Wright, office, retired end of January. 

43· REV. 5 100M 5·76 
TOlS003387 

BZT0104(e)040208 



KOPPERS 
Interoffice Correspondence 

To ________________________ __ From _______________ _ 

Location _______________ __ Location ___________ _ 

Subject ________________ _ Date __________________ _ 

43· REV. 5 100M 5·76 

VII Travel & Meetings 

Januray 
3-4 Bud Harris - PI'ttsburgh photographer 
12 & 20 - Monsanto, scrap penta Inspection 
30 & 31 - Harry Fry, OrrvIlle, quality assurance Inspection (to our 
knowledge, no plant g'gs.) 

February 
2-3 - Newark, CA (tN-551 production quality problems) and visit suppliers. 
6 - Relchhol d, Tacoma, Wa. 
7-8 - Portland, OR Plant - Safety semInar, supplier vIsits. 

R. F. Simmons 

RF5/pdc 

TOLS003388 

BZT0104(e)040209 



· ';; . ·:'·,.~~;;:i~~~!~1:.~~~::~f~~~.:~~~~\·.;::~;~:~·:~,~.·· ~:: .. 
·.cc:".,.N.·r ICl8Ift'ck :';' ;, 

Nt as Edythe Eanna 

KOPPERS 
Interoffice Correspondence· 

TO ________ Ml __ ._S_M~~~m_~ _____ __ From __ "'-Pa_t--.,....CO_'_~_A_. ____ _ 

Location 

Subject 

.,:. . .' 

Real Estat. SectIon 1e-1928 Location _S_t_._l.oI_u_t • ....;,~Jib_. ___ _ 

Oregon Personal Property Tax Flgur-es Date ___ J_anuary_--=-_26--.;.,_'97_8 __ _ 

Sharyn, the following are Inventory fIgures by .onth, for 
Inventory located at TI_ Of 1 Co. Portland" Oregon for 1977. 

JIIDUaf"y $ 81,161.36 
February 97 ,,732.92 
March 88,,063.96 
April 84.147.62 
Nay 83,812.30 
June 100.782.62 
July 95,575.74 
August 8'.Ioa.18 
Sept~r 101,,539.57 
Ocdober 109,651.63 
Nov.ber t 15,057.39 

~.\ .•. <., '.,. ~"";::'."'" '., •.. :. ·r·.· Dec._.~ .iI .... r: ..... ""'7.;' .:._, •• .;. .. 1.06,802 ..•. 88 ... , ...... J" "",," .~ ... ~. ~ '. ,,'" '.' ., _... - '-.- ... -:, .• -: ..... .'~ > ~~:·?.,.~:~·;~: ... :~~~~~.~::.;;t~:.~::~;;~~~~\~.~~I:-:~"'.~;t- .. ·.; ;. .. t;;~, .. ~\:~~$.' 

Pat Oolaaan 

TOLS003389 
43· REV. 5 100M 12·76 

I' 

BZT01 04(e)04021 0 
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KOPPERS 
~nteroffice Correspondence 

. To_··' ____ ~h(~r~.~D==a~~~d~"~,~S~·h~ .. ~R=a~oR From __ --Ji!B.!u.o.....£.F ..... ...,JSIil.I .. ftl ...... mPM!.IUH... ___ _ 

location 

Subject 

"'al Eatate SectlOIl . 
Plthbg,qb. PA K 11928 

OperatlAl Acreemeat/Tallkale Leaa. 
TIme Oll Co., Portlaacl. Or aDd 
W T C Dept. 

location _ ..... S .... to.-l .. "O_DI ........ _)l-.aI .... _.oWJn~r!;.lI~ 

Date __ ----"".T~&,DIoMIoID.I.-..;ry~1L:.~.~1..:z9~7.Jo16 __ 

aaother five year term throuch February Z8. 198Z. 

aFS/ajk 

i. 
.. ~ j. 

cc: R.. G. HamUton 
F. Klaanick 

'.j ,.~. > ... _. " . .. ,- . -,.~-- .'- ... 

a.. F. SimmOZl. 

TOLS003390 

3· REV. 5 100M 2·75 

BZT0104(e)040211 



KOPPERS 
Interoffice Correspondence 

To ____ ~M~r~.~R~.~E~.~S~im~m~o~n~s ______ ___ From ____ -.",;..;R;.;;e..;:;a~l--=E;.:::s_=t:.=:a_=t:.:::e:......::=S~e:.:a.cu.t...&.i ... QwnL....__ 

Location St. Louis, Missouri 

Subject Operati ng Agreement and 
[ease of Tanks 
Portland, Oregon 

Location _--,-P.L.i .. t .. t..iil.s.lo!.b ..... u.L.r.w,Q.u.h .... , ~P.c.a~ ______ _ 

Date ___ --l:J~a:.:..n:.::u:.::a~r~y'--'9'_',ioeee_Il_9'_'7u.6"__ ___ ___ 

REV.2 

Under date of March 1, 1967, Wood Treating Chemicals Co. 
(now Koppers Company, Inc.) entered an operating agreement 
and lease of tanks with Time Oil Company at Portland, 
Oregon, for a term of five years from March 1, 1967, to 
February 29, 1972, at an annual handling charge of $7,380. 
This agreement automatically renewed in 1972 for a further 
term of five years from March 1, 1972, to February 28, 1977, 
at the same handling charge. 

Under the terms of the agreement, both parties have the 
right to cancel the agreement as of February 28, 1977, by 
giving notice to the other party on or before February 29, 
1976. 

We assume that you will permit this operating agreement and 
lease of tanks to renew automatically for a further term of 
five years from March 1, 1977, to February 28, 1982. If 
such is not the case, please advise. 

David W. Stevenson 

DWS/sf 

cc: R. G. Hamilton 

TOLS003391 

BZT0104(e)040212 



Mr. Neil Gallagher 
Time Oil Company 

May 9. 1975 

P. O. Box 03117 - St. John's Station 
Portland. Oregon 79203 

Dear Neil: 

We are writing to inform you of a recent oil spill at one of Our 
customers' plant and resultant action because they were slow 
in reporting it. The wood preserving plant. operating on an 
inland stream, had a small spill and apparently were negligent 

.i.t! immediately reporting it to the authorities. The coast 
guard considered the slowness in reporting to be a criminal·~ 
offense and the president and an employee who was considered 
the lowest one in line authority to instruct personnel on spill 
procedure handling was hauled into court. Fortunately, it was 
our customers' good fortune to draw an understanding judge 
who thought they were not trying to evade the law and assessed 
only a $100 fine; we understand the fine could have been $5000. 

We bring this incident to you as information only in the hope that 
we all are more vigilant in guarding against industrial pollution. 

RFS/sjk 

Best Regards. 

R. F. Simmons 
Operations Manager 

TOLS0033~;2 

BZT0104(e)040213 
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I~ .... rch 14, 1975 

»ep~r.:ment of En\~ronmenta1 Quality 
1234 S. W. UCl'rison street 
P~rt1and, Oregon 97205 

!'ear Sirs: 
. ' 

ktteched detailed report ot: oil spill at the Time Oil 
i ompo.:'IY ter.aina1 i'E.cility in Portland, Oregon is submitted 
~.l' CClmpl.tanr.:'! ,nth. 'P;:'':'":'l.gra:ph (l)(e), section 47-015, of 
·:·he Oregon Administra.tive Rules Compilation. 

RlncerelY, 

f=/!~~ . John P. Denham 
~~nmenta1 Control Engineer 

'':opy to: 

I 
.; . .J 

ltegion X· ... 
Environmental Protection Agene,y 
I.ttn: l-1r. Jim Willman 
1200 S1."Cth Avenue 
Seattle, Washington 98101 

L /. .. .'. '.' _". ':: ~/,-:";:.." 

""RTHW£ST FlEGiCll O;:FIC:: 
RECt7::VEC 

MAY 1 6 1975 
O::tlfd r-~~r.N! OF 

ENVIRO.· ... '.d. AL C'UALITY 

TOLS003393 

- . 
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f)u:a.lECT: OIL SPILL AT Tn·IE OIL COt-iPAUY TER-tINAL - PORTLAND, OREGON Page 3 

STATISTICS 

Diesel 

Conditions: 

On bal'ge prior to discharge 

Discharged into tank 55021 

On barge prior to discharge to tank 29508 

DisCharged into ta.nk 29508 before rupture 

Isolated on barge at ,time of ruptu."'e 

In tank '29508 before receipt 

I~ ta~k ?9508 after ~ture 

On barge after rupture 

In teDk 15002 after rupture 

In tank 5312 after rupture 

In tank 5313 after rupture. 

~ 

I 

. ltOss: -
Quanti ty in tank 295~ before receipt 

Plus quantit,y discharged' into tank 29508 before rupture 

Less quantity in tank 29508 after rupture 

Less quantity recovered 

Equals loss of 

Bbls. -
15,244 

11,334 

3,910 

1,837 

2,073 

24,4'{o 

5,301 

7,-480 

4,843 

3,283 

1,737 

24,470 

1,837 

5,301 

17,343 

3,663 

TOLS003 '394 
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SUBJECT: OIL SPILL AT TD,tE OIL COf-1PANY TERHNAL - PORTLAND, OREGOn 

On J.tarch 8, 1975 Heating oil e.nd Diesel on, board PAC Barge 25 were 
being discharged to terminal storage tanks. Heating 011 discharge operation 
started about 0700 hours and was completed at 1020 hours. Diesel discharge 
operation began immediately thereaftp.r. Spill occurred, during the diesel 
operation, at tank 29508 ~nd was due to tank rupture. 

Operation took place as follows. Approximately 11,334 of the 15,244 
total net barrels on board barge was received into tank 55021.. At 
8wroximately 1530 hours, tank 55021 was filled and pumping to tank 29508 
was started. When pumping to tank 29508 began, Neil Gallagher (Terminal 
Superintendent) departed for home. Otto Saylor and Wayne Schmidt remained 
on duty. At approximately 1630 hours, Schmidt was inspecting the pipeli.nes 
being used and was wi thin 100 feet of tank 29508 when the vertical weld on 
the second ring from the tank bottom ruptured. Schmidt observed the iDi tial 
rupture (approximately 6 inches in length) instantly spread to the full 
six (6) foot length of the vertical weld. Schmidt immediately caused ba~ge 
pumping to stop. The bargeman isolated remaining product on board, then 
opened all empty barge tanks and started receiving tank 29508 product back 
on the barge. Superintendent was notified, returned to the tenninal at 
about 1650 hours, and effected emergency actions. Dnpty tank 15002, adjacen"!~ 
to tank 29508, was o!,ened and began receiving product by gravity flow t~-I'Ough 
~n 8 inch line. Tank 5313, already contair~ng apprcx1~tely 121 bbls. of 
diesel and on a common line with tank 15002, was also opened. The U.S. "COs.S1~ 
Guard office was informed of the rupture at approximately 1700 hours. . , 

Spill accumulation had flowed to a low area adjacent "to tank 5312. A 
portable 3 inch transfer pump was 'Put into ope;-ation and spill recovery 

" operations began about 1730 hours with the pumping into emp~ tan.1t 5312. 
Another 2 inch pump was put into operation at a second low spot by tank 5313 
and pumpit18 started to that tank. Two additiona~ personnel were called in 
to work. The Willamette Tug and Barge Company was called to deploy the 
company's on hand oil containment boom just in case any oil might reach the 
river. BoOl:1 was deployed by 1830 hours. 

PO-2 Melvin Harris of the U.S. Coast Guard was on site. He requested 
his office call the Portland Fire Department, then took pictu...""es of the 
tank rupture. The plant entry gate had been closed as part of the emergency 
operations procedure, and a company ecployee was standing by it with instructions 
to permit only necessary company personnel or emergency vehicles to enter. 
Tbe fire departcent arrived at a~proxicately 1930 hours and surveyed the area. 

At approximately 2200 hours, wen the product level in tank 29508 had 
been decreased somewhat and there was no possible chance of injury to 
personnel, a ladder was placed against the tank and cedar shir~les were 
driven into the crack. Spill ws then reduced to a minimum. 
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SUBJECT: OIL SPILt AT Tn·IE OIL Ca.fi'ANY TERlolINAL - PORTIAND, OREGON Page 2 

At 0015 hours, March 9th, the product in tank 29508 was below the rupture. 
Transfer to the barge was stopped. Barge was gauged. Gauge showed barGe 

- bad received approximately 7,480 barrels. Whe~ tank rupture occurred, there 
was 2,073 barrels remaiiling on the bo.ree. 1,837 barrels had, therefore, been 
discbarged into tank 29508 before the rupture. The 7,480 barrels of product, 
returned to the barge and the 2,073 barrels previously on board were then 
pumped to tank 16804. FillD.l. product t~nsfer was completed at 0500 hours 
on l-ie-reb 9th. '" " , 

, ' Meamrbile, portabie pumps we~, continually being' movedjo . different 
locations where' other '10'( spots existed 'and all. ,visible.' sp1U',accumula1;ions ,': :.: i:}.· 
were: recovered, by: 1700 .,liC?Urs onM~h 9th;: Recovery' operat;ons continued' ',' 
on March lOth: ::Begiiinir.g ,'at', 0700 hours, holes ".were . hand dug ,in many places 
and' a~" small: qUantities of oil :wre ' transferred, to : tank 5312 ~ Oil, sorbent 
pads vere:'simultaneotisly.deployed throughout the area and pick-up,accomplishec. 
A backhoe "was, then brought' in and l&rge hoies dug throughout the area'in search 
ofremaiIdng oil~'accumulation. None could be found. As a final recovery effort 
on March 11th, certain areas were flOoded',with fresh water~ . No.oU accumulation 
resulted." ' , ....• ~. .: -' ': .. ' ," '. , -:~ ":::: . 

, "oW~.·~orrecti~ action st~ed M~~h l.2th 'when .cCll1piet~. removai:'and 
e.!e;posal of all ground'in the spill area was begUn. , Groundis)'eiDg replaced 
with newly yurchased soil~,~ Tank is'to be repaired an~r. tested '~rior.to being 
returned to se:"w'ice.' , .," . ~ . ' 

. sYnOpsis:. A~approx:iDiat'eli' ,1630 hOurs ~n March 8," 1975,' 'a di~sel, 
oil spill occUrred at the Ttme Oil Co: terminal in Portland, Oregon. Spill 
reculted from a tank rup~ure •. Emergency procedures were effected in: 
accordance with ope'rations}1anual';~ .. Spi11was~,~coritained by secondary 
conta1:ment diked area :friS1de. properti boundari:es •. : At "m time 'didany 
prodtict reach naVigable _~ters. 3,663 bbls:'of diesel -oil were lost. 
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ttt. au Crwpe., 
•• o ... 03117 
JIaz't.1.uIS, CRevoa 1'7203 

&~tat.ioD. _. IIfttaD •• r.IIh 
V!oe ~d4a~ 

Gatl_ •• 

(~ •. I 

... 
fte ~ baa nd . ..,.s If£ae Oil owr.'. ItpplloaticD t. 

a State of CR..- .. tao ~11at1ma a,atzol hcllltlu hm1~. __ ... 
JQm: ~t:el" la 4111Chazp4 to tbe City of tan:.1.u4 HtfWag • .,..., . 
.. haft det.nt.,.. tba~ a pca1t will ~ be l'ecpJze4 fOl' JOQl' 
tendMl. I'al'1:b.: JICOCU8iDr of JOU pca1t QP1icatloD baa, tMnfon, 
__ tezw1Mte4. 

If JDa IMaft u~ Cpaut.lou nlatift to th1a PEoce411l'., p1eue feel 
fne to 00Ilta0t 111:. Diet II1chola of tb1a off1oe at 238 .. 471. 

"'.08 

psmn .. CUIIICII 
Dinoma: 

8. J ... the ... , Metntftntar: 
IIactbwut aegs.c. 
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TIME OIL COMPANY 
12005 N. BURGARD, P. O. BOX 03117, ST. JOWNS STATION, PORTLAND, .oREGON 97203 

July 2, 1974 

Mr. 1. Sawyer, Director of ':.'ater Quality 
Department of Envl.ronrnental Quality 
R,.,.,rn :?o5 Tp.rml.nal ~ales BuHdinp. 
1231. S. W. Morrj.son St. -. 
Pnrtland, Oregon 97205 

Dear Yr. Sawyer: 

nn August 1, 1972 we were issued a ~aste nischarp~ Permit #llQ~, 
which expires December 31, 1974. Your file number was :"\~78(), 
application number lh60, receivine streem "·il1a'll~t.te Rhrer, 
County of HultnoTllah. 

I talked to William Lesher in your office today, relative to 
the procedure to renevl this permit when it expires. He told 
me that pp.rhaps we did not need a permit. 

In our operation here we do not discharge any water or wastes 
into the \Hllamette River. In 1972 we installed a water draw 
system for all of our tanks and this water is piped to a slop 
tank, toe;ether with any storm water from around nur loadine 
rack and a small portion of nur payed yard. The water and 
oil that is collected in the slop ·tank is periodi.cally ran 
through our Fram Oily Water Separator. The oil collected in 
this operation is disposed of or returned to stor~ee and the 
water which cl')ntains less than 100 ppm ethp.r soluble on 
:i!': dumped into the City of Portland sewer. 

With our method of operation we would like to know if we need 
a nPDS permit or a State of Oreeon permit, since we dump nothing 
in the river and the st~rm water from a small area in our paved 
yard is processed throueh our collection system. 

If you need any a~ditional information, please contact me. 

Yours very truly, 
-,." ~- .'/ . ~ • 'J 

j ~~-~----
Newton P. Lesh 

10000 TOLS003399 
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To: 

From: 

~ .. 
( Jte of Oregon 

DEPARTMENT OF ENVIRONMENTAL QUALITY 
I rKA Jr'", >wHltfr \. ''''"'~ " ee,·) \..,.~' ~\.?~. 1fJr ~.J~ ~ 

Y'1~~1s, ~, a.li!ilkd 

• LDPa~on 

( •. 1 

INTEROFFICE MEMO 

Date: June 2~, 1974 

Subject: WQ - Time 011 Company - Hut tnomah County 

this Is In reference to an Inspection of the TIme 011 Company facilities 
located In the Rlvergate District. 

The large majority of the property Is sand which allows storm water to 
percolate Into the ground. All paved areas draIn to collection sumps which 
connect to a closed private sewer system. Water from thIs prIvate system, 
IncludIng tank draw water, Is pumped to a large 011 storage tank. The liquid from 
thIs tank Is periodically pumped through a portable oll-water separator from whl,~h 
the water Is dIscharged to the CIty of Portland's sanItary sewer. 

The oIl dock has been concreted, curbed and plumbed to carry any 011 spIllage 
to the same oil storage facility. 

Pac-Har has been contracted to remove waste oIls from the separator. 

The TIme 011 Company has no discharges to the WIIlamette River. The facility 
appears to be clean, neat and well maintained. 

An NPDES Permit will not be required for this facility • 

J I t;ftr/(£ J)~ " ,IIi I v' '/I/,'s AI",'/ily. a,/ru, 
5 ~ #,,/&f 9' 1/ ~ 

W~ ." I -/,' ",t , 

10000 
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Mr. Nell Ga+lagher 
Time 011 Co. 
P. O. Box 03117 
St. John's Station 
Portland, Oregon 79203 

Dear Nell: 

December 31, 1973 

John Hlte f~ Pittsburgh general office wIll be out with 
John Messner on February 4 and 5. Messner will be contacting 
you to advise that Mr. Hlte would like to vIsIt TIme 011 
while In the area. For your InformatIon, John Hlte Is the 
assistant manager of the Specl'lty Wood Chemicals Group of 
which Wood Treating Is a department. We will apprecIate 
the usual fine courtesy extended your visitors and am sure 
you will find Mr. Hit. an energetic and pleasant fellow. 

Best regards, 

R. F. Simmons, 
Plant Manager 

P.S. Have also been Intending to drop you a note as a 
reminder that beginning Jan. I, 1974, Lot Numbers should 
begIn with WO-OOI-T. 

RFS/pc 

lnOOO'~ 

TOLS00340 1 
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DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

:. TERMINAL SALES BLDG. • 1234 S.W. MORRISON ST. • PORTLAND, OREGON '97205 

Time Oil CC'IIlll"eny 
Portland Division 
12005 N. Burgard S~ree~ 
Por~land, Oregon 97203 

Attention: Mr. N. P. Lesh, Vice Pres1den~ 

Gentlemen: 

~: ~p File J88780 

January 12, 1972 

The Oepar~n~ of Bnvironmental ~uality s~aff has reviewed 
your plans and ~ro~sals se~ forth in me~~inqs in oonnec~ion with 
proposed facllities for the collection and ~reatment of ~an1c water 
draw waste waters a~ Time and Bell Oil Terminals. It is unders~ood 
Bell Oil is a Wholly owned subsidiarv of Tim~ Oil Co. 

The basic oomoonents of the system are as follows: 

1. ~ water draw box at each tank havinq water draw fitt1nas 
(8 tan1c8 a~ Time Terminal and 4 ~anks A~ ~he Bell Terminal) • 

2. Drainage pipin~ to centrally located 8~linq .ump8 in ~he ~ank 
farm area where wa~er8 may be .upled before di.charqe. (Two 
a~ the Time 'l'erminal and 1 a~ the Bell Oil Terminal.) 

3. A portable Jl'ram-Aker oil/wa~er separator couple able to ~anlt 
water draw fi~tinq, di8charqinq ~rea~ed wa~er to collection 
.y.tea and re~urnlnq oil to the tank. 

4. Three dry well 8~ations each wi ~h sampling platform and sump 
(overflow to dry well). 

T OLS00340;2 
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Time oil co. 2. January 12, 1972 

Approval is herewith qranted for the proposed construction and 
facilities subject to confirmation by the Environmental Quality Commis.ion. 

Approval of the above facilities does not preclude discharge of 
treated waters to the sanitary sewer by arrangement with the city of Portland" 

WDL/lb 

1000 O' 

If you have any questions, please contact this office. 

Very truly yours, 
r:.' . ", -~ " 

! •.. . - . 
\,.. '. 

L. S. Dav 
Director 

to .- ~ .;,-:" .-;. 
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WOOD 
C HEM 

TREATING 
CALS co 

5137 Southwest Avenue / St. Louis, Missouri 63110 / 314 ,oR 2-2200 

Time Oil Co • 
5150 Wilshire Boulevard 
Los Angeles, California 

Gentlemen: 

December 8, 1971 

This notice is to advise you that effective as of December 1, 1971, 
Wood Treating Chemicals Co. sold to Koppers Company, Inc., Pittsburgh, 
~ennsylvania 15219, the majority of its wood preservatives business 
assets. As an integral part of this transaction, Wood Treating is 
seeking your consent to the assignment and assumption of your contract 

4',,", dated April 1, 1967, by and between your company and Wood Treating 
~J to Koppers. Koppers is in possession of a copy of this document a.nd 

has pledge~ to abide by all the terms and conditions of the contract. 

While Wood Treating will no longer be in the wood preservatives . 
business, it is anticipated that upon your consent the aforedescribed 
transfer will have no material e1'fect upon the business you previously 
transacted with Wood Treating and that Koppers will continue the wood 
preservatives business in a most vigorous fashion in furtherance of 
your mutual interests and profits. 

If you consent to the assignment and assumption of your contract 
by Wood Treating Chemicals Co. to Koppers Company, Inc., please 
indicate your agreement by executing a copy of this letter and 
returning same to Wood Treating Chemicals Co., 800 North Lindbergh 
Boulevard, st. Louis, Missouri 63166, Attention John Mason, president. 

Accepted and Agreed to this 
~ day of , 1971. 

TIME OIL CO. 

By __________ ~-------------

10000 l'OlS003404 
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S(.: of OregoD 
DEPARTMENT OF ENVIRONMENTAL QUALITY INTEROFFICE MEMO .... 

To. 

From. WDL 

Subjecu IW 3-0 Time Oil Co. 

cc: PDO 
~IDL 

Date. Feb. 16, 1971 

Visited Time Oil Company's Terminal at 12005 N. Burgard this 

afternoon and talked to the plant engineer, Neil ----- Time Oil 

has a dock and a fairly good size tank farm stori~g: 

1. Gasoline 

2. Jet Fuel 

3. Diesel 

4. Raw turpentine from paper mills 

5. Other miscellaneous products. 

when they draw water from tank bottoms they allow it to flow on 

(J) the ground. But they maintain they have no effluent going into the 

river, drainage ditch or storm sewer. 

But they may be saturating the soil with oil over a long period. 

They also lease a tank to PacMar Services to store wastes from 

refinery separators, ships tank cleaning, etc~ 

1 n 00 ()''; 
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R. J. DeLargy/ J. Michalski 
• 

WOO D TREATING 
CHEMICALS CO. 

5137 Southwest Avenue / St. Louis. Missouri 63110 / 314 PR 2-2200 

Mr. Newton P. Lesh 
Time Oil Company 
12005 N. Burgard 
P. O. Box 03117 - St. Johns Station 
Portland, Oregon 97203 

Dear Newt: 

July 27, 1970 

We have reviewed your proposed amended schedule and other changes to 
the original contract dated March 1, 1967, and are in agreement, except 
for the following: 

() '\J IJ Add in the 38,000 gallon tank under the Facilities caption and change 
the $440 per month to $615 in the Handling &: Transfer Charges 
section. . . 

. 
2) On your page 2, paragraph 3, line' 6 - I am sure the $5,8125 was 

a typing error and should read: $5.8125. 

3) Reference to page 5, paragraph 8, line 2 - I have no Exhibit B, 
and if I did have I think you should have .to give"us notice of such 
rules change. . 

~ 4) Reference to page 7, paragraph 10 - we would have no leverage 
here since the proposed language would eliminate, for practical 
purposes, the value of this provision to us as the customer . 

. 5) If you feel it necessary to add the provision relating to pollution, 
I would suggest it read: "Customer shall reimburse Operator 
for fines imposed upon Operator by a court of law and paid in full 
by Operator, which fines are for pollution, expressly prohibited 
by statute, proved in said court to have been caused solely by the 
correct, non-negligent performance by Operator of written in
structions given by Customer to Operator under and pursuant to 
this Agreement. " 

TOLS003406 
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Wt:'O:';) i'REATING CHEMICALS CO. 5'37 SOUTHWEST AVE., ST. LOUIS, Mel. 63"0 

() 

Page Two 

6) I would suggest that the following text be used for the force majeure 
provision of the contract, section 13, sub-paragraph (a): 

7) 

"Performance of any obligation und~r this Agreement may be sus
pended by either party, in whole or in part, without liability, in 
the event of Act of God, war, riot, fire, explosion, flood, drought, 
sab"otage, inability to obtain fuel or power, accident, national, 
state, or other governmental laws, regulations, rules or orders, 
or any other circumstance of like nature beyond the reasonable 
control of such party, or labor trouble, strike, lockout, or in
junction, whether or not any such event is within the reasonable 
control of such party, which delays, prevents," restricts or limits 
the performance of this Agreement or the consumption, sale, use 
or end use of the Products or any Product manufactured or -pro
cessed therefrom or therewith. The affected party shall invoke 
this provision by promptly notifying the other party of the nature 
and estimated duration of the suspension period. At Customer's 
option, the period specified for processing and! or delivery of 
the Products hereunder shall be extended by the period of delay 
occasioned by any such suspension and processing or deliveries 
not performed or made during any s-q·spension period shall be 
performed or made during such extension period, or the period 
specified for processing and/ or delivery shall not be extended 
and the total contract quantity hereunder shall be reduced by the 
processing or deliveries not performed or made during such 
suspension period and, in either event, the Contract s~all. other
wise remain unaffected. " 

The effective date should be August 1, 1970. 

Regards, 

Lowell E. Gutzler / 
Controller 

LEG/lr 

10000 .. TOLS003407 
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TIME OIL COMPANY 
12005 N. BURGARD, P. O. BOX 03117, ST. JOI-INS STATION, PORTLAND, OREGON 97:!03 

JIr. i. F. Simmons 
Wood Treating Chemicals Co. 
$131 Southwest Avenue 
St. Louie, Missouri 6)110 

Dear Bob: 

July 6, 1970 

A ttached are three copies of the Amended Schedule of our Agree
ment dated Karch 1, 1961 to adjust the charges for our services 
as we discussed when you were here recentlY. After you have 
reviewed the Schedule, if you have anJ questions, please call 
me. '!he charges are as we discussed wen you were here. 

A few addi tiona! chanl8s or additions were made to the 
Agreement which our company felt necessary to have in order 
tha t there might be no misunderstanding in our operation. 
The Amended Schedule is dated to eonunence on June 1, 1910, but 
since we have alread1 billed you for the month of June, this 
starting date shauld be changed to July 1, 1910. 

-i.(" !Regarding the rental for the 36,000 gallon tank, we believe 
,})., .,.' we should have $115.00 per month for this tank. We have been 

~ . • . . unable to find any used 6,000 or 6,000 gallon tanks for sale, 
l' but believe that some will be available in the future, as we 

J:'., fI have several feelers out for tanks of this size. We recently 
lo!" purchased a new 8,000 gallon tank for $863.00 and 6,000 gallon. 

,: ! ' tanks would probably cost around $650.00. If you are 
interested in new tanks, please let me know and I will 
get an exact quotation for them. 

Yours 'Ve-q truly, 

V 
NPL/s Newton P. Lesh 
3 Encl. 

1n 000 
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SEATTLE 
TACOM' 
PORTLAND 
STOCKTON 
OAKLAND 
.SAN 'EDRO 
LOS ANGELES 

PHONE 286.1611 

I" • ""':I'--'~rn' _.j ~~ 
,.,.~. ;-

" 11 i' . . ;\ 
. • JI. YIMfE 

12005 N. BURGARD, P. O. ·6::>:< 03117, ST. JOHNS STATION, PORTLANi), OREGON 972J3 

June 19, 1970 

Mr. R. F. Simmons 
Wood Treating Chemicals Co. 
5131 Southwest Avenue 
st. Louis, Missouri 6)110 

Dear Bob: 

I thought I would have the Amended Schedule for 
our Agreement approved and in the mail to you before 
I left, but the wheels of industry sometimes turn 
at a slow pace. I am sure it will be ready to send 
you when I return on the 29th. 

Regarding the sandblasting and painting of the 7,000 
gallon t~~ you have here, we have a man, Paul Hendricks, 
Who ~~ll sandblast to bare metal and apply two coats 
of Rustoleum for $100.00. He will furnish the paint 
needed fo%" the tank for this price. Paul is our 
ruainten~nce man and I am sure he will do a good job. 
He said that he would keep track of the time and 
materi.al on this tank and if you have more tanks in 
the future, he could perhaps lower his price some. 

I find that we do not have any used tanks avai.lable, 
but will keep rrr:r eyes open for any that might be 
for sale in this area. 

I enjoyed your visit very much and hope you can make 
it out this way this fall. 

yo~s v.ery truly, 

l~~· 
NPL/s Newton P. Lesh 

1n 000 -
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PHON~E 6.1611 

TIME OIL COMPANY 
12005 N. BURGARD, P. O. BOX !!Ifr, ST. JOHNS STATION, PORTLAND, ·OREGON_...,a 97203 

03111 

August 15, 1961 

Itr. R. 11. )(orriss, Jr. 
Wood Treating Chemicals Co. 
5131 Southwest Avenue 
st. Louis, Missouri 63110 

Dear lIr. Morriss: 

I am forwarding you three samples of Woodtox 140 which 
have been taken at different levels from our storage 
tank. One has been taken from the top, one from the 
middle and one from the bottom. 

We mixed a 1,000 gallon batch yesterda, and filled our 
tank to capacity, circulating the tanlc for four hours 
from top to bottom. In a conversation with Herb Morissette 
today', we want to try and determine if this period of 
circulating the tank is sufficient to properly mix 
the product so that the penta content is the same 
at all levels of the tank. If you will have the samples 
checked am advise us as to the percent of penta in 
each sample, we can decide if we should circula te the 
product for a longer length of time after a blend. 

If the product checks out wi th the same percenta.ge of 
penta at each level, perhaps you will want us to adjust 
our formula slightly to bring the penta more in line to 
the desired aDleunt. 

Let me know how the samples check and we will govern 
ourselves accordingly as to the length of time to 
circulate ea.ch blend. 

Yours very truly, 

Yb..;t-{f~~ 
NPL/s Newton P. Lesh 
cc HEMorissette 

TOLS003410 
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Mr. Newtoa P. Leah 
Time on CompallY 
P. O. Box 03111 
PortlaDd. OrelOll 

Dear~. Leah: 

Aqut 23, 1967 

ThaDk you for YCNr letter of Aquat 15th, and OUl" laboratory haa been alerted 
to proceaa the three aamplea of Woodtox 140 bom YO'lr blndina plaDt ... aOOD. 
a8 they have beeD received. 

George MUI. has been a.ked to aeDd the .... e.ult. of the &Daly.es to you and to 
Herb a •• OOD a. the te.tiDs has bea completed. 

RMM:Jm 
cc-Mr. H. E. Mod •• ette 

Mzo.G.B.MlU. 

I 

~O 000·· , 

YO\lH very tNly • 
. ' _,.'. .' '.' ',9' '., .• 

R. M. Mo~ .... is •• J ..... 

TOLS003411 
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March 22, 1967 

Mr. Newton P. Lesh 
Time OU Comp&DY 
P. O. Box 03117 
Saint J olm' s Station 
Portlalld, Ore,on 97203 

Deal' Mr" Lesh: 

This wU1 ackDow1ed,e your letter of March 3ret with relaret to the peDding 
storage &Dd bleDd1Dg alr.ement between our coxnpames, aDd this has DOW 

been handled with the Monaanto law department. 

With some minor changes, or corrections. it would appeal' that we are now' 
to the point of preparing the final draft for execution aDd which we presume 
your people will handle. The original and copy that was .ent to us with your 
letter of MaI'Cll,JI'dJ.a'-eDClo •• d. "ae.typ1Da of the .attn cloc1ameDt i. certa:lDly 
not iDdicated to covel' the following: 

10000 

1. Time ha. omitted the definition of gallon. in paralraph 9(d) of the 
Monsanto draft of the agreement'. 1 .ee no obJec,tioD to calculating the 
amount of Product. shipped or dellvered in other cOllYemeAt unita, 
but 1 would sulle.t that you check to see what mea.urement procedure 
Time i. contemplatiq. 

2. lD paragraph 13(a) of the TiIne draft of the alreement, iD liDe 2 
"lieable" .hould be "liable" and in line 12 "delivery" should be'tieliver". 

3. In paragraph 16(a) Time has stated the term of the agreement to 
be March 1. 1967 to February 29, 1972. Of course, there b no 
objection to this term. The change made by Time to paralraph 16(b) 
appears to be appropriate since some of'the improvement. to the 
Facilities will be made prior to the date of the alreement and the 
Monsanto draft provided for reimbursement only for improvements 
made subsequent to the date of the agreement. 
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Page Two 

4. In line Z of paragraph 17 of the Time draft "State of Federa1 1l sho\;.!c 
read "State or Federal". 

With respect to the starting date, it was supposed to be when the facility was 

ready; but for accounting purposes it might be more convenient to date it 
April I, 1967, and the few extra days of income in March 1967 would be p:lcked 
up in March 1972. Whatever date you decide will be satisfactory in ~·,ia.rch. 
or April I, 1967 for the final draft. 

Enclosed is a copy of the Monsanto Warehousing and Terminaling Unified Pro
cedure. In general this is to apply. although we will cover by separate letter 
or correspondence the Wood Treating Chemicals Co. forms, etc •• that WE~ 
actually use which are different from those of the parent company. 

R!.-~l"i:jm 

Ene. 

In 000 

Yours very truly, 

R. ~,l. lv~orri.s, Jr. 

TOLS003413 
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PHONE AVENUE 6.1/111 

SEAmE 
TACOMA 
POInAND 
STOCKTON 
OAIUAND 
SAN PEDIO 
LOS ANGELES TIME OIL COMPANY 

12005 N. BURGARD, P. O. BOX _ ST. JOHNS STATION, PORTLAND, OREGON ..... 97203 
03U7 

Mr. R. Me Morriss, Jr. 
Wood Treating Cbnd.ca1s Co. 
S137 Southwest Avenue 
St. Loais, H1ssouri 6)110 

Dear Mr. Horriss r 

Marcb 3, 1967 

Enclosed a, tour executed copies ot the Agreement tor storing aad blending "our 
products. he enclosed A.greement has been changed "ffJl7 little trom the one "ou 
sent us recentlT which vas prepared 'by )"our people. -

Paragraph 9b has had a clause added at the end wbLch reads ·or 3/4 ot U of MX-'i. 
aUlD amount ot products stored in an;, one month, whichever is the greater'. Our ~ 
people feel that this 11 necessl.%'1 and it conforms with our Standard Fom Agree-
'ment prev1.oUB~ subm1. tted to )"cu. ,. k ~ , , . 

\) ~~ 
Paragraph 16b has been rewritten and believe is the understanding of aU con
cemed in the event "OU cancel thil Agreement at au.T time during the first ti ve 
)"ears. " 

We have not seen a copy of the booklet "Monsanto Warehousing and Teminaling 
'. Unified Procedures·. We have agreed in the Agreement to tollow the procedures 

outlined in the booklet, but will want to read the booklet before final accept
ance of this Agreement. We do not anticipate arq problem with the pmce..dures 
as long as the)" are not contradictor,r to this Agreement •. 

The Schedule attached to the Agreement covers 3 tanks with a capacit,- of 20,S70 
gallons each, one tank with a capacity of 13,000 gallons, ODe blending tank with 
a capacit,. of approximate~ 1,SOO gallons and equiped with 6 electric heating ele
menta, varehouse space tor approximate~ 100,009. pounds of additi"les in drams and 
bags. Tbe charges for this we have reduced to 1440.(y') per month, vhich we belleve 
is tair tor this nUlliber of tanks and the amount of warehouse tU1"D.1shad. It was 
our understanding in our last conversation vi th Hr. Morissette that this is the 
number or tanks )"OU desired and the amount ot warehouse apace needed. 

We have the above tanks all Bet up and read;y to go •. The electrical work will be 
completed Monday and painting ot the tanks will be completed in a tfltl da)"s 
weather pendtting. We received the tank car or Solvent B-6 on Februa17 2~, 1967 
and discharged it into ona of the 20,000 gallon tanks. 

'I'vo or the 20,000 gallon tanka have been piped so that the product can be circulat
ed from the bottom or the tank to the top or the tank; products can be transfered 
tram &r:\Y one tank to another; and up t1ll'1led elbows are in the bottoms of all the 

TOLS003414 
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} Mr. R. M. Morriss, Jr. 
Wood Treating Chemicals Co. March ), 1967 . 

tanks so that the product is not drawn directly from the bottom of' the tank, 
excepting the blending tank which bas • bottom d.raIr so that the tank can be drained 
c0lllp1ete~. There are bottom dl'Drs on all of' the tanks so that 8D3' sludge or tank 
bottoms can be drained comp1ete17. 

Mr. Morissette bas been out of' town eince ve have been putting the tanks together, 
but I expect to see him the first of' theveek so that he can inspect the tanks. 
~e will be read;y to start blending products for 1'0U at arq time. 

The dollar value to be inserted in paragraph 1& will be confirmed to l'OU by' letter 
when all the costs are completed. 

Yours T8r.r truly, 

TIME OIL CO. 

~~ By' . 
Newton P. lesh 

o NPL/1p 

) 
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WOOD TREATING 
CHEMICALS C 0 

, 5137 Southwest Avenue / Sf. Louis. Missouri 63770 / 314 PR 2-2200 

Mr. Newton P. Lesh 
Time Oil Company 
P. -0. Box 03117 
Portland, Oregon 97203 

Dear Mr. Lesh: 

February 14, 1967 

As per my letter of January 30th, we referred to the Monsanto law and distri
bution departments your standard "Agreement ll form covering your terminal 
services, etc., and the schedule attachment thereto covering the special blend
ing services at Portland that we are in the process of working out between our o companies. 

With respect to your Agreement form, Mr. J. M. Bray of the Monsanto law 
department has drafted, as per duplicate copies enclosed, a new agreement to 
conform to Monsanto practice on such terminalling arrangements, etc. The 
memo from the distribution department, two copies of which are also enclosed, 
will possibly explain in all instances the reasons for the changes. Undoubtedly, 
you will now want to refer this to your legal counsel and let them adviBe you of 
what significant changes have been made between.the two drafts and/o~ which 
of these changes are unacceptable and need to be further negotiated or resolved. 
A lot of the wording is, of course, just standard IIboiler plate", but I do not 
believe you:will find it too biased in our favor. 

With respect to the "Schedule" attachment to the Agreement we have the fol1owillg 
comments. 

Storage Tanks 

We note that the rate is to be $250 monthly if one of the 20,570 gal10n tanks is 
provided, or $450 monthly if three of the 20, 570 gallon tanks are provided. Th:.s 
is equivalent to $100 per month for each of the extra 20,570 gallon tanks. Our 
engineering department advised that the cost of a coiled, new 20,000 gallon 

1 " 000' 
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5137 SOUTHWEST AVE., ST. LOUI::', MO. 631'0 

. Page Two 

Storage Tanks (continued) 

vertical storage tank is about $2,400 in this area, or approximately $3,500 each. 
, piped up for receipt and car or truck shipment of blended product. On the basis 
of the rental proposal, Time Oil Company could offset the cost of a new tank 
installation in about three years, and used tanks are to be provided. The three 
20,000 gallon tanks at $350 monthly would seem to be a more equitable rental. 

Receiving Tanks 

We instructed Herb Morissette to ask that you include with the storage tanks a 
receiving tank of at lea·st 15,000 gallons capacity or sufficient to unload two tank 
trucks of solvent. The cost of blending one truck of product at a time would 
probably be excessive, and the standard procedure would be to blend at intervals 
and three or four truckloads at a time. One 20,000 gal10n tank will be for storage 
of a raw material or additives, but two of the 20,.000 gallon tanks would be used 
for blended product and from each of which about three trucks could be shipped. 
Once either of the finished product tanks were below one truckload or less, you 
could fill it, or both tanks, up again to 20,000 gal10ns each and that would mean 
scheduling in three or four truckloads of mineral spirits; hence the need for a 
solvent receiving tank to avoid truck demurrage. The question is the extra cost 

. for this extra tank, and even though it would serve as a convenience for your a people. 

Charges 

These seem to be in order except for the discrepancy of rental for just the two 
extra tanks. At the moment no blending of concentrate is contemplated; but ii, 
and when, we want such service, that charge would have to be negotiated. 

Term, Etc. 

This is covered in the proposed Monsanto agreement, as wel1 as reimbursement 
for the installation costs in the event that we cancel at an early date. 

We are desirous of getting this settled as soon as possible, and to get started 
with the blending. I shal1 be out of town for the next two weeks, but Herb 
Morissette will know how to reach me at all times and if we are so far apart 
on any of these details that they might cause a hold up or delay. 

Enc. 
cc-Mr. H. E. Morissette 

10000 

Yours very truly, 

(. //1. /7- "-.:-.- .J-, 
R. M. Morriss, Jr. 
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Mr. NewtoD P. Leah 
Time Oil Compaay 
P. o. Box 03117 
Sa1Dt John'a Station 
PortlaDd. OregoD 97203 

Dear }"1r. Leah: 

Jazmazy 30, 1967 

. 
Aa I will be out of the office \IIItil February 13th, plea •• coulder tid. letter 
aa notice of our iDteatioa to proceed with the arJ'&D&emeDta for bleDCi1Qa aDd 
atora,e of certain of ~ pJ"Oducb at your termin'l m Pol'tlaad, aDd a. per 
the substance of the propoaal. that you have auhrnltted to .. OIl perfol"lnAACe 
of theae .ervice •• 

Being a part of the larle Mouamo orpDisatioa. it wll1 be a.c .... IT for us 
to con.ult with the I.sat deputmeDt ·08 the fiDal form of tile alr.emeat, aarl 
we ha. ve this in prolre •• but it wU1 be a time coaaumiDl proce •• before it i. 
completed. Because it ia .omethiDa of a torm1Dal, warehouam, &Ad bleDdiDg 
contract. we have both termlDal aDd warehouse lep.! apec:laU.t. le.uDI us 
alsistance. Alio. aa you )mow, "e have requested adcUtlODal taDka.e &Del 
facUitie. which are .tUl m the pl'OC •• a of Aelodation betwe .. yoa aDd our Mr. 
Mori.sette. We would Uke to let the work UIlCierway .0 that we caa be opera
tional by the eDd of Fe'bNAZT. 01" early March, OIl thla 'blell&lbaa. Prenmably 
we will be able to fblaUze oa the exact alreemeat later &DIl back date the ef
fective date to _eIlevel' the blndlnl fadlity b ready. 

It is UDCier.tooci that we will have the I'i,ht to c&IIcel the alreemeAt at the eDd 
of any year and after aiviDg due !IOtice; but that a peulty would apply equal to 
the UDCiepreclated co.t of the lutallatiOD, aDd you wU1 DOt have that coat fiiUre 
until the acUity ia completed. We are a •• 1JllliDg that you wW. depreciate on a 
five year rate, exceptin.g the ta.Dk.a which are already OD YOUI' boob and which 
may take a different rate. The co.t of moviDa &Dei .ettiD.& the taak. at the DeW 

locatioD, pipiDg. the blenc:1ing wait &Dei all of that would be for our accoUDt, or 
the undepreciatec:l part thereof if we were to cancel prior to five year •• 
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~.Two 

We J:a.ope to ,et tile AlhemeAt lUeU re801ved the week of Febnary 13th. bat 
... we may be a wbUe accomplbhiDa that w_ trait you call &ZItlclpate thi. by 
lettiq the MC ••• UT materiab OIl orGel' ad ... ,u'" U a p1aa of the pl'Opo •• d 
I.uta11aUoa wIW:b we will ImmMtate1y check OftI' aDd appJ'O'n, U it appear. 
that Ii will .... ,...t ........ MI-. Mori •• .u. ... aplal ... UId tUacu ... 
wItJl yea at1enp1a. 

RMM:jm 
cc.Wz.H.E.Mo~.~ 

(Dictated 1/21/''', ad 
traAecribed ill RMM'. 
abla.ce) 

1"000 

You. v-IT tI'aly, ' 

R. M. Morri •• , 31'. 
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{ J 
Jauuf' ZO, 1"1 

1'Ime CD Com,.., 
Port1aJacl. On,OA 

wm ,... pt __ ............ !.Mia dial we an, .. pladpl., .cc~ Ida 
pro,..a1 _ .. W ...... __ ject to adJatmeDt .r clarlflcallea of .am. of 
tile datana pen-I-Ia, ....... ad wIalda an .. lelI ... : 

J. • .". .... aow tIIat we .at proMbl,. waat .. ..wttleGal ZI,OOO • .noe 
taak fo ... to .. _ of 8 a1.he. JtI"GIhd. We probably .1MN1d ~. _ft. 
ato ..... tuk for llllaenlaplri. aa., ... lauBecllate uloadJ"I f/L ao1ft1d 
... receipt .,., to &wo taa1ttrack Ol" trail ... loaU. PN8 ... 1y W. 
..... -_ ..... r _ .eca&l au. taU of a caa-cltF ., "a" 15.000 
pllou. W1aat w.ald ... a&n neta1,... _oatJa .. tor tIala .... . 
tub ............ tile .... dan,. IacGllle ._aI fIpn .. .. 
woal4 tHy prod4. tile esb'a tap" ... for f .... If we ~ • 
SOO.OOO pllOll ..... 1 tIan pat' 

1. ftl. propoaat la ....... tMlr .to ..... appnadalately 60.000 ..... . 
01 ..s4ltbe: 51 ,aU_ elrama 01 coaceatratu ... pall_ of the .... _ 

(~ .. _. W. would pIaa to .tart 011 wltIl at leut ~. 000 ,0" ..... of peata 
J aM 100 4nma of~, wIalcla .,Iat .. Uoat 100. toO poaad •• 

.Ala. U we add .... tIM _tiel"" actl.tty _" we IIlay JIlt peak iaY8Jl-
:.<'f;t"':~-i,.";~L .• t ',~'".' ·::·:··5toIT ....... :of:J ...... ,. ..,~"-t; ......... :.IIII' ... Nt',.1 ' ..... 0:..· . , .• ! .•. , ";" 

eacee4 100.000 pn-.. . 

s. TIl.,. Mft eet .. tM te ... of tM ,,!'HIDeat .. 5 ,..an ... we pn
.... tide ,. to UIlOI'UH tIM coat of tU W.adlq lDatallatloa. W. Jaa.e 
DO Inat oItJectloa Ie .. 5 yea' tena. altJaoap we mlpt. pref .... , ,...1' tenll .... HC._ 01 tIU put of the cGlDlldtmezd It will Jsaft to 
.. ct.and ..... w. ....... we .. .,. that .... .....,.. ft. ... will 1M 
two .... tlou .. tIIat .. MdI_ tIIat we call ..tIcl,..., &Iae Jacluloa 
of _ optloa 10 ...... , ......... 5 ,. ......... ou termS-ael. I'IIIata 10 ...... e if TIme on ... a poor Jolt 01 the mlap, OW' .1".-,. etc. 
The rillita to cucel, ... _pays". etc. an ...... " pIlrueo1ocF • 
.. .... ",Ida .... 1' cenala c:oHtt1ou are DOt .peU" oat. Per_pi 
tide coa14 .. 1aaa4l .. la a codlcU lette .. to tile .... MID ...... tIll _. 
tUb- ".11'181'4 ~._eat f ..... 

4. 01U' tar,. elate ie IIOW MarcIl let to let etart... Pre ..... 1' the 
.,reement would etan from the elate the f&c:Uity la ready fH the 
bleDdlq. aDd tJale 1. e. lacl1c&tecl in Mr. L .. h I. cover l.U .... 

TOLS003420 
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Pac_ Two 

5. W_ are &1ao latenated. ill tbia bulk .torale 011 the millen! apirita which 
you reported OIl .epa-ratety. That would cJepnd oa. our bola.& able to 
"Iodate. favorpt. Mr,_ price OIl milleral .ptrlb &ad how ~ volume 
, ... 01' Ia abaplq.p _ prochu:ta ah1ppec1 from tIUa Portlud 1tleadlq 
plaat. Mlltll' ..... to tblak we mllht let Uoat Z~ pel' plloa oft. but 
rn _,Id by U pel' pU_ OIl f'you Crt ... " Broun, ... wh.l1_ you are 
at It lulat oa a ',50 F. ... poiAt to match LP'. U k •• al fantail that 
at If .. dll' aeheftle I tId_ we CaD make a deal with t.Wn to take tlse 
110,000 laUoa ..... U the psaoctllc:t .o1u=e reaUy plea ap.e IIlt,ht h&ve 
to tab tke tal',ll" taak McaUI the mlalm\U1l 'buIe lot -.rnt&l pt'obably 
"_ zoo,OOO pllou ... tile aell~"1iq would Jaaye to he almoa' foolproof 
.... ezactly timed t. pt tM .ecOftCl lot I. jut wMa tile otller !au beeu 
.... ap. Aaywar ru. ~.tk etora,_ w0.14 haft to be a a.puate !W.ott.
tiOil apeemeat with TbM Oll, ad could the, pipe 01' Iaook up tile hulk 
ator ... tuak 500' M .... 9509 with the blenl., pt_t' 1l1GlllliDee· 
arl fa .. l,," It _Iht N cJleaper lor tbm to 1'_ it by tMir taaJt trucka 
to tile WelUllat plaat aolveat nonce. . 

6. We· .... a clarlflcatloa os the e.watioa c1aue wb.lcJa Ie the aext to tn.e 
laat parapapb OIl pa.e ! of tile acreemeDt. Pnaumabt,. Uda mcreue 
iJI tIleir char... if tile lalaor rat •• 10 up awUe. oaly to tIM t!lru put. 
which Ie reterncl to fa the &cr"meltt .. applylq to h'aufer c:ba.l'gee 
&ftct .. eet forth I.a ecMc!ul. S • 

., • Th. flAa1 'Ia •• d- OIl the ltleDdUaI alJ'eemeftt would ~. the au1tabiUty ('1' 

ete&rllla.aa . of die amaU atora,. taDb Cor our product atorale. nei:t' 
"Hemeat fom Ii.,.. abnoet retea.e therem 1Jl full to theme.lv •• (or 
pl'ocblct coUtam, •• tloe. J.1It If the taaka· were fonnel'l., .. eel lor heavy 
otl prod1U:Y tb.,._ut h uectu.te1r cleued priOI' to ~ -,wase. I 
-U.ntood MI'~. Lab to aay tkat tbey wen formerl, UM at the Port
laact au·P1aat Io~ .tor ... of ltaht coal t&I' aolveate •• ch .. Bensol 
.. Tot.ol •. Howeftl". II they MW beea Idle lo~ ,ear. they may be 
badl., rated 01' otlwrwS.tte foul" lIP _ide. 

I c:lo wut to let thi. wrapped up &ad. .tart •• before I take oft for vac:a.tion the 
ead of aezt .... k •• 0 let wttb Mr. L.aJa .. ao01l .. poaaiole to let the an.were 
to the alto... I am •• ellal tha Time on Compaay alreem.ut 0 .... 1' to the 
M:aaaaato le.u chputmeDt to a.e if ther. an any major obJeetiona to the 
fol'll1 01 thl. alre.meat. aclvt.ina them that the finalligure. lA Uu:t attach·t'd 
ac1utdut. are etUt beilll ael0ti.ted. 

R. M. Mf.)rl'la., Ir. 
RMM/lr 
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2737 WEST COMMODORE WAY 
P.O. BOX 24447 

• 

Oregon Department of Environmental Quality 
Northwest Region 
Voluntary Cleanup and Site Assessment 
Attn: Kana L Urbanowicz 
Senior Hydrogeologist 
2020 S.W. Fourth Avenue, Suite 400 
Portland, OR 97201-4987 

RE: Conceptual RIIFS Work Plan 
Time Oil Co. Northwest Terminal, Portland. Oregon 

Dear Ms. Urbanowicz: 

SEATTLE. WA98199-1233 
SEATTLE. WA 98124.()447 . 

February 2, 1996 

This letter transmits for your review a conceptual work plan for adivities and investigations to be 
conduded in the upcoming remedial investigation/feasibility study (RIIFS) at the Time Oil Co. Northwest 
Terminal. In December 1993, Time Oil Co. submitted to the Oregon Department of Environmental Ouality 
(DEQ) a draft RCRA facility investigation (RFI) work plan for the former pentachlorophenol mixing area at 
the Northwest Terminal. In Odober 1995, Time Oil Co. received correspondence from DEO announcing 
the return of the project to OEO's Voluntary Cleanup Program (VCP). Under the VCP. the investigation 
shifts from a RCRA facility investigation (RFI) to an RIIFS. As discussed with you in our meeting of 
December 14. 1995, the scope of the previously submitted RFI work plan meets most of the requirements 
of an RI under the VCP, and will address most of the data gaps identified in the DEO file summary (dated 
Odober 3, 1995) for the former PCP mixing area. The enclosed RIIFS conceptual work plan supplements 
the previously submitted RFI work plan in response to data gaps and recommendations specified by DEC~ 
in its recent correspondence to Time Oil Co. 

As discussed with you previously, Time Oil plans to phase the RIIFS adivities at the terminal. Phase I will 
address the soil previously excavated from the former PCP mixing area that is currently stockpiled on a 
liner and under a cover just to the southwest of the former PCP mixing area. Eany investigation of this .' 
material will allow remedial adions for the soil to move forward promptly. Phase I will include a stockpile 
sampling event, followed by a focused endangerment assessment and a focused feasibility study. 

Phase II will address any remaining in situ soil and groundwater contamination associated with the forml~r 
PCP mixing area and the former Crosby and Overton tank area (which is directly south of the former PCP 
mixing area) with an RI, an endangerment assessment (EA), and FS. 

Phase III will address the extent of any soil and groundwater contamination associated with historical 
operations of the tank farm and loading areas and, if determined necessary based on the Phase Ii 
investigation results. the potential for impacts from contamination from the former PCP mixing area on 
surface water and sediments in the Willamette River. Phase III may also include an RI, an EA. and an FS. 

This conceptual work plan covers Phases I and II in detail and Phase III conceptually. It is expected that 
the appropriate scope for the Phase III RIIFS is best developed after data from the first two phases are 
obtained and evaluated. A Phase III RIIFS work plan, to be submitted to OEO for review and approval, 
would be developed at that time. 
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As discussed in our meeting of Oecember 14,1995, the purpose ofthis conceptual work plan is to provide 
OeQ with an Informal look at the framework for the RIIFS, prior to Time Oil's formalization of the RIIFS 
work plan. In this conceptual work plan, we have described the expected tasks for each phase of the 
RIIFS. For RI activities, the conceptual work plan provides a list of investigation tasks presented in the RFI 
work plan to be carried forward into the RI and describes supplemental tasks identified for the RI based on 
data gaps and recommendations by OeQ (the site background, sampling procedures, and QA/QC 
protocols have not been reiterated in this conceptual work plan but will be included In the final work plan). 
Because an EA and FS were not described in the RFI work plan, this conceptual work plan provides 
descriptions of these tasks that are similar in detail to the descriptions to be provided in the upcoming 
RIIFS work plan. 

Thank you for the opportunity to streamline the work plan process with this conceptual work plan. We look 
forward to your comments. Sir 

L!!'t. M!1"'~"~ 
Senior environm tal 

KMMlchh 

32319 
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CONCEPTUAL WORK PLAN 
REMEDIAL INVESTIGATIONIFEASIBILITY STUDY 

TIME OIL CO., NORTHWEST TERMINAL 
PORTLAND, OREGON 

INTRODUCTION 

This conceptual work plan provides a summary for activities and investigations to be 

conducted in the upcoming remedial investigation/feasibility study (RI/FS) at the Time Oil Co.'s 

(Time Oil) Northwest Terminal in Portland, Oregon (Figures 1 and 2). The purpose of this 

conceptual work plan is to provide DEQ with an informal look at the framework for the RI/FS prior 

to Time Oil's formalization of the RI/FS work plan. 

As required under the terms of DEQ's Voluntary Oeanup Program (VCP), the Northwest 

Terminal RIfFS will be performed in accordance with the state of Oregon's Hazardous Substance 

Remedial Action Rules (OAR 340-122), as amended and supplemented by Oregon House Bill 3352 

(HB 3352). Key provisions of HB 3352 pertinent to the Northwest Terminal RIfFS include, but are 

not limited to, the following: 

• Remedial action selection shall consider current and reasonable likely future land use 
scenarios. 

• The preferred remedial alternative shall be a response action that balances the 
effectiveness of the alternative in achieving protection, the practical implementability of 
the alternative, long-term reliability of the response, any short-term risks posed to the 
community during response implementation, and the reasonableness of the costs for 
implementation. 

• Protection of human health shall be achieved at or below a risk level of 10-6 for exposure 
to individual carcinogens and a hazard quotient of 1 for exposure to noncarcinogens; an 
unacceptable risk level for the protection of ecological receptors is significant adverse 
impacts to the health or viability of threatened or endangered species or of a population 
of plants or animals in the vicinity of the facility. 

• "Protectiveness" shall emphasize acceptable levels of risk for exposure. 

• Remedial actions for groundwater shall be considered protective of human health and the 
environment if they result in the restoration of current or likely beneficial groundwater 
uses. 

• Risk assessments shall use a probabilistic risk model if practicable. 
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• Protection of human health and the environment may be achieved through risk 
management (such as containment or access restrictions) as well as through risk 
reduction. 

• Treatment shall be the preferred action for hot spots. 

The FS will implement HB 3352 to the extent practicable. Substantive elements of the U.S. 

Environmental Protection Agency (EPA) Guidance Jor Conducting Remedial Investigations and Feasibility 

Studies Under CERCLA" (EPA 1988) that are consistent with Oregon law also will be used in the 

preparation of the RIfFS documents and in performance of the investigations and evaluations. 

REMEDIAL INVESTIGATION 

The overall objective of the RI at the Northwest Terminal is to collect data sufficient to 

characterize the nature and extent of contamination from releases during former site operations to 

use in conducting endangerment assessments and in evaluating remedial alternatives during the FS 

process. This objective was addressed in the previously submitted RFI work plan (Landau Associates 

1993) through the following planned activities: 

• Sampling and analyzing soil in areas associated with the former PCP mixing operation 
where soil contaminated with PCP or carrier compounds may still exist 

• Obtaining additional geologic information in the former PCP mixing area from soil 
borings 

• Redeveloping existing monitoring wells, installing new monitoring wells, and sampling 
and analyzing groundwater in areas downgradient of previously identified soil or 
groundwater contamination associated with the former PCP mixing area and/or where 
previous hydrogeologic characterization is determined to be insufficient 

• Abandoning two damaged existing wells (Wells I and E) 

• Measuring water levels in mOnitoring wells and the Willamette River to evaluate 
groundwater flow directions, piezometric head gradients between the upper and lower 
water-bearing zones, and the relationships of the water-bearing zones to the river 

• Conducting aquifer tests in selected mOnitoring wells to evaluate aquifer properties and 
potential contamination migration pathways 

• Conducting a survey of all measurement points so that field measurements can be 
confidently evaluated and compared, and the extent of contamination can be accurately 
evaluated. 
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The RFI work plan will be modified for the RI with the following changes: 

• Adding soil stockpile sampling (to be designated Phase I) to support the subsequent 
identification of the appropriate remedial action for the stockpiled soil. Soil samples will 
be collected from the surface and at depth and composited into a single sample at each 
of ten randomly generated locations within ten rectangular grids. 

• Renaming the RFI tasks as Phase II RI tasks. 

• Adding to Phase n the sampling and analysis of soil in the Crosby and Overton tank area, 
beneath the former PCP warehouse floor, and in other areas associated with the former 
PCP mixing operation where previous activities otherwise suggest the potential for 
contamination, and revising a few RFI soil and groundwater sampling locations based on 
these additions (see Table 1 and Figure 3). Soil samples for geologic/hydrogeologic 
characterization also will be collected from these new areas. 

• Clarifying that existing monitoring wells will be redeveloped at the beginning of Phase 
n for future groundwater sampling. 

• Adding to Phase II a field evaluation of the construction at wells 2 and 3 to determine 
whether deferisible water quality and water level data can be obtained at these locations 
or whether abandonment is necessary. 

• Adding to Phase n the abandonment of Well 1 because of damage to the well casing 
(existing well points will be retained for water level measurements only). 

• Adding an initial groundwater sampling event at selected wells (including wells 0 and 
R in the operating tank farm area) to the beginning of Phase n to aid in identifying 
permanent Phase n monitoring well locations (see Figures 4 and 5). The ground water 
will be analyzed using the ENSYS field screening method for PCP. 

• Adding to Phase n the installation of monitoring wells and sampling and analyses of 
groundwater in or adjacent to the Crosby and Overton tank area (see Figure 4 and 
Table 2). 

• Adding to Phase n a beneficial well use survey for active and inactive water supply and 
domestic wells within 1 mile of the terminal (east of the Willamette River). Information 
on the existing site monitoring well network also will be verified and tabulated. 

• Adding to Phase n the sampling and analysis of dust on structural support members (e.g., 
beams, sills, rafters) within the PCP warehouse. 

• Referencing a third RI phase that will address the tank farm and the loading rack areas. 
The required scope for the third phase will be developed in a work plan that will be 
submitted for DEQ review and approval following completion of the Phase II RI. 

Figures 3 and 4 (revised from the RFI work plan) identify approximate locations for the soil 

and groundwater sampling for Phases I and n of the RI. Table 1 (also revised from the RFI work 
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plan) desaibes the Phase n sampling program and rationale. The Phase n monitoring well locations, 

shown on Figure 4, were developed using historical groundwater sample results and water l~vel data 

collected monthly at the site since August 1993. The water quality assumptions behind these 

locations will be confirmed prior to well installation by screening level analyses conducted at the 

start of the Phase n RI on samples from selected existing monitoring wells (Figure 5). These 

groundwater screening samples will be analyzed for PCP by the ENSYS field screening method (EPA 

Method 4010). As noted in Table 2, all subsequent Phase I and n soil and groundwater samples will 

be analyzed for volatiles, semivolatiles, chlorinated phenols (including PCP and associated 

chemicals), total petroleum hydrocarbons (TPH), and priority pollutant (PP) metals. Selected 

samples also will be analyzed for dioxins/furans. Samples collected from the Crosby and Overton 

tank area also will be analyzed for PCBs. Please note that pesticide analyses are not included in the 

Phase I or n sampling programs. The DEQ recommendation, in their file summary, for pesticide 

analyses is believed to be based on an incorrect identification by DEQ of gamma-BHC as a 

component of a product formulated at the facility (also note that pesticide analyses have been 

conducted as part of previous investigations at the terminal and pesticides were not detected). 

ENDANGERMENT ASSESSMENTIPRELIMINARY REMEDIATION GOALS 

An endangerment assessment (EA), consistent with OAR 340-122-080, will be conducted as 

part of the RI/FS for the Northwest Terminal. The OAR relies on EPA risk assessment guidance. 

These guidances, which include EPA (1989a,b), EPA (1991a,b,c), and EPA (1992), will be followed 

when conducting the EA. In addition, the EA will be consistent with the risk assessment provisions 

set forth in the Oregon Environmental Cleanup Law amendment, HB 3352. 

The EA will be conducted in phases. The Phase I EA will address the soil previously 

excavated from the former PCP mixing area. This phase of the EA is expected to be streamlined to 

focus on the development of preliminary risk-based cleanup levels for the stockpiled soil. The Phase 

n EA will address environmental media (e.g., in situ soil and groundwater) that are identified as 

containing contaminants associated with the former PCP mixing area and the former Crosby and 

Overton tank area during the Phase n RI. The goal of the Phase n EA will be risk-based preliminary 

remediation goals for those media of concern. If necessary,. a Phase m EA will address 

environmental media that are identified as containing contaminants associated with the tank farm 

and loading rack areas during the Phase m RI. Also, if necessary, a Phase m EA may address surface 

water and sediments if the Phase n or ill RIs suggest Significant adverse impact to these media from 
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the Northwest Terminal. As with the Phase IT EA, the goal of any Phase m EA will be to develop 

risk-based preliminary remediation goals for the subject environmental media. The results of each 

phased EA will be utilized in the associated FS process for that phase. The following sections 

describe the EA methods to be utilized during each phase. 

In each EA, potential impacts of hazardous substance releases to human health and the 

environment will be evaluated. Although each EA will follow the same basic methodology, the 

scope of each EA will reflect the nature and complexity of the media requiring remedial action for 

each phase. Descriptions of the elements included in the human health evaluation and 

environmental evaluation are provided in the following sections. 

HUMAN HEALlH EVALUATION 

The human health evaluation will be composed of four distinct, but interrelated elements: 

• Data evaluation and identification of chemicals of concern (COCs) 

• Exposure assessment 

• Toxicity assessment 

• Risk characterization. 

TIle risk characterization component will be streamlined to develop risk-based preliminary 

remediation goals (PRGs) corresponding to ·values that are protective of potentially exposed human 

populations. The PRGs will be refined in the environmental evaluation, if necessary, to account for 

potential impacts to ecological receptors. The approach and preliminary information for the Phase I 

and IT human health risk assessment elements, as well as for the Phase I and IT environmental 

evaluations, are presented in the following sections. 

Data Evaluation and Identification of COCs 

Previous investigations at the site indicate that the medium of concern for the Phase I EA is 

the stockpiled soil and the media of concern for the Phase IT EA are in situ soil and groundwater 

within the former PCP mixing area and the Crosby and Overton tank area. Constituents detected 

in these media during the RI Phase I and IT investigations, as well as during previous investigations, 

will be evaluated, and statistics compiled, as the initial step in developing risk-based PRGs. The 

statistics'will include the range of detected concentrations, the frequency of detection, and the 

average and median concentrations. 
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A risk-based screening procedure will be conducted to identify COCs for the site. Maximum 

concentrations of constituents detected in each medium will be compared to risk-based screening 

levels, which will be established using conservative EPA standard default exposure assumptions for 

both human (industrial exposures) and environmental receptors. COCs will be identified as those 

constituents with maximum concentrations exceeding these screening levels. Constituents with 

maximum concentrations not exceeding these screening levels will be eliminated from further 

consideration. The identified COCs will be further evaluated to derive risk-based PRGs. 

Exposure Assessment 

Exposure scenarios used to develop risk-based PRGs will be selected based on potential 

receptors identified both onsite and offsite. Existing and potential reasonable future land use and 

the physical setting of the site, including climate, soil characteristics, and hydrogeology will be 

considered in selecting exposure scenariOs and pathways. Because the site is located in an industrial 

area, current potential human receptors for both the Phase I and II EAs include onsite workers 

(potentially exposed via ingestion. inhalation, and dermal contact with contaminants in soil or dust) 

and offsite workers (potentially exposed via inhalation). Groundwater is not currently being used 

for onsite purposes; therefore, there are no current onsite receptors. During the Phase II Rl, a well 

survey will be conducted in the surrounding area to identify any potential offsite users of local 

groundwater. Based on currently available information, the only residential area within a l-mile 

radius of the site is located on the opposite side of the Williamette River from the site. nus 
population is not expected to be exposed to onsite soil and groundwater, and, therefore, unless the 

Rl results indicate otherwise, no human receptors other than workers will be evaluated in the 

development of risk-based PRGs for the Phase I and II EAs. 

Figure 6 illustrates the site preliminary conceptual exposure model, based on available site 

information. The groundwater pathways shown in the figure are hypothetical (it is possible that 

some facilities in the area may currently, or in the future, use the groundwater as process water in 

industrial operations; this use could lead to potential worker exposure via dermal contact and 

inhalation). Future land use plans and constraints of the site and surrounding area will be reviewed 

to identify reasonable future uses and verify these human exposure scenarios. Fate and transport 

also will be considered in the EA evaluation of potential exposure pathways. 

As part of each EA, exposure models and parameters used to estimate risk-based PRGs wilt" 

be developed for each identified exposure scenario and pathway combination. Site-specific 

information, along with EPA guidance, will be considered when determining appropriate exposure 
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assumptions for the selected exposure scenarios. Exposure assumptions will include media contact 

rates, frequency and duration of contact, and contaminant absorption. 

To address the statistical uncertainty associated with estimating the average concentrations 

from sample data, the 95 percent upper confidence limit on the arithmetic mean concentration for 

each COC will be calculated to represent the exposure point concentration. All 'l" qualified data will 

be included in calculations at reported values. For COCS with nondetects, one half of the reported 

detection limit will be used in calculations. 

Toxicity Assessment 

As part of each EA, a toxicity assessment will be conducted by compiling toxicity factors and 

adverse health effects for each COCo nus information, combined with the exposure parameters 

developed in the exposure assessment, will be used to derive risk-based PRGs. Toxicity factors for 

carcinogens (cancer slope factors) and for noncarcinogens (reference doses) will be obtained from 

EPA's online integrated risk information system or health effects assessment summary tables. If 

toxicity criteria are not available for a constituent from either of these sources, the EPA Health Risk 

Technical Support Center in Cincinnati, Ohio will be contacted to determine if interim values are 

available for use, and any available interim values will be evaluated for applicability and validity. 

Risk Characterization 

The results from the toxicity and exposure assessments will be combined to estimate risk

based PRGs for each COC in each medium of concern and exposure scenario. The acceptable cancer 

risk level in Oregon's HB 3352 is lxl0~ for individual carcinogens and hazard quotient of 1 for 

noncarcinogens. These risk levels will be used to estimate the PRGs unless, following discussion 

with DEQ more appropriate levels for this site are identified. The PRGs for noncarcinogenic 

compounds will be adjusted, as appropriate, for multiple constituent and multiple exposure pathway 

effects. Noncancer risks will be considered additive only if the same or similar organs and health 

outcomes are involved. A qualitative uncertainty analysis will be conducted as part of characterizing 

risks at the site by addressing uncertainties associated with each step of the endangerment 

assessment. Exposure point concentrations will be compared to the nsk-based PRGs to evaluate the 

magnitude and extent of potential risks posed by the COCs. 
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ENVIRONMENTAL EVALUATION 

The environmental evaluation will be conducted consistent with EPA guidance on ecological 

risk assessment (EPA 1995). This guidance recommends using the following three steps to conduct 

an environmental evaluation: 

• Problem formulation 

• Exposure and ecological effects assessment 

• Risk characterization. 

The problem formulation step involves identifying COCS and constructing a conceptual site 

model to evaluate whether complete exposure pathways for ecological receptors exist. As noted 

previously, this will have been done early in the EA process for both human health and ecological 

receptors. 

Ecological exposure pathways at the Northwest Terminal that are identified in the problem 

formulation step will be further assessed by estimating exposure concentrations; identifying 

indicator species and any endangered, threatened, or sensitive species likely to be exposed; 

predicting exposure levels; analyzing toxicity data and developing toxicity criteria; and estimating 

potential exposure and response relationships. 

Estimates of wildlife exposure levels will be integrated with toxicity criteria to estimate 

ecological risk-based concentrations for each medium of concern. To evaluate the relative 

conservativeness of the risk-based concentrations, they and the estimated exposure concentrations 

will be compared with published ecological criteria (e.g., surface water and sediment quality criteria). 

The PRGs estimated in the human health evaluation will be refined, if necessary and appropriate, 

using the ecological risk-based concentrations. 

FEASIBILITY STUDY 

The objective of the FS for the Northwest Terminal will be to develop and evaluate remedial 

action alternatives for contaminated media so that effective response actions may be selected for 

implementation The FS for the Northwest Terminal will proceed with a phased approach to allow 

expedited evaluation, selection, and implementation of response actions for the stockpiled soil 

previously excavated from the former pcp mixing area. A Phase I FS, focused on the stockpiled soil 

only, will allow remedial actions for the stockpiled soil to move forward promptly so that remedial 

action may be implemented and completed within the 5-year time period established by DEQ (letter 
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to Time Oil dated October 24, 1995). A Phase n FS will be conducted following completion of the 

Phase n RI and EA to address environmental media affected by releases from the former PCP mixing 

area and the former Crosby and Overton tank area. A Phase m FS may be performed to address 

environmental media affected by releases from the tank farm area and the loading rack or any 

additional media identified during the Phase I and n RIs and EAs. 

As described in the following sections, the FS process, during each phase, will: 

• Develop remedial action objectives 

• Delineate affected media 

• Develop general response actions 

• Evaluate appropriate remedial technologies and process options 

• Develop and evaluate specific remedial alternatives 

• Recommend a preferred alternative 

• Document the FS in a written report. 

REMEDIAL ACflON OBJECflVES 

As the first step in each phased FS, remedial action objectives (RAOs), consisting of medium

specific goals for protecting human health and the environment, will be developed from the risk

based preliminary remediation goals (pRGs) resulting from the phased EAs. The RAOs will be as 

specific as possible, but not so specific that the range of possible remedial alternatives would be 

wmecessarily limited. The RAOs will be quantitative, specifying the contaminants of concern, 

potential exposure pathways and receptors, and acceptable contaminant levels or range of levels for 

each exposure pathway, as appropriate. As noted earlier, it is anticipated that the RAOs for the 

Northwest Terminal will address the following site risk issues: 

• Potential for inhalation, ingestion, or direct contact with soil containing concentrations of 
hazardous substances above soil remediation goals 

• Potential for ingestion or direct contact with groundwater containing concentrations of 
hazardous substances above groundwater remediation goals 

• Potential for cross-media (soil-ta-groundwater) transfer of hazardous substances that 
result in groundwater concentrations above' groundwater and/or surface water 
remediation goals for the site. 
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As noted previously, available data suggest that groundwater at the site is not a current 

drinking water resource and is not likely to represent a viable future drinking water source. H these 

conditions are confirmed during the RI and it can be demonstrated that it is unlikely that migration 

of contaminated groundwater will adversely affect a current or potential future drinking water 

source, RAOs for groundwater and cross-media transfer may need to focus only on potential impacts 

to the localswface water. 

As the RAOs are developed, consideration will be given to the manner in which HB 3352 has 

amended Oregon law and policy on cleanup. With the enactment of HB 3352, Oregon law now 

focuses on risk of exposure rather than on concentration levels. Therefore, background levels are no 

longer relevant to protectiveness of a remedial action. Additionally, under HB 3352, contamination 

may be contained, or people and activities may be excluded from the site, effectively eliminating risk 

by interrupting exposure pathways. !his later revision to the definition of protectiveness 

incorporates the concept of risk management into the process of remediation. Finally, HB 3352 states 

that the "preference for treatment" no longer applies to all contamination, only to "hot spots". The 

changes instituted by HB 3352 are most aptly applied in the development of RAOs so that the 

subsequent development and analysis of remedial alternatives properly consider the effect these 

changes have made on the FS process. 

AFFECTED MEDIA 

After establishing the RAOs, each FS process will continue by defining the volumes or areas 

of affected media that must be addressed by some remedial response action. Soil volumes will be 

defined by evaluating the RI data and determining the points where compliance with the RAOs is 

not achieved. Generally, the definition of a volume of soil will require an interpretation of available 

data. This interpretation will be based on best professional judgment, which may be based on a 

statistical analysis of the data, as appropriate. In refining soil volumes, consideration will be given 

to the location of the soil in relation to other physical features, such as tanks, buildings, and 

foundations, which may restrict application of some technologies. Consideration also will be given 

to the location of soil with respect to the groundwater table and whether some soil volumes might 

be more effectively remediated through in situ rather than ex situ technologies. 

Groundwater zones for which remedial response is required in order to achieve compliance 

. with RAOs will be defined in a similar manner. 
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GENERAL RESPONSE ACTIONS, TECHNOLOGIES, AND PROCESS OPTIONS 

After establishing the RAOs and identifying the volume and location of affected media, 

general response actions will be developed to address impacted media to achieve compliance with 

the RAOs. As part of this process, technologies will be identified for each general response action, 

and prgcess options will be developed for each technology, in accordance with CERCLA guidance. 

Based on available data, the general response actions for the various site media are likely to 

include: no action,. institutional controls, containment, and onsite treatment/management. However, 

the final selection of general response actions will depend on the RAOs, the volumes and locations 

of affected media, the types of contaminants to be remediated, and action-specific ARARs. 

Potentially applicable technology types (e.g., capping, stabilization, thermal destruction, 

biological destruction, etc.) and process options (e.g., asphaltic capping, fly ash/lime stabilization, 

pyrolysis, slurry-phase bioremediation, etc.) will be identified by drawing on a variety of technical 

resources and experiences at similar sites. For example, the presumptive remedies identified by EPA 

for contaminants and remedial options at wood preserving sites (EPA 1992) will be evaluated in 

selecting potential remedial technologies for contaminated soil within the former PCP mixing area, 

from the associated stockpiled soil, and from the former Crosby and Overton tank area. 

During each phase of the FS, candidate technologies and process options will be screened to 

reduce the number of options to be considered during development of remedial alternatives. The 

screening will focus on the technical and institutional implementability, effectiveness, long-term 

reliability, and cost of candidate technologies and process options. Implementability and 

effectiveness will be the primary screening criteria. Cost will be used as a basis for screening out the 

more expensive option(s) when less expensive, but adequately protective options can be identified. 

Examples of process options for PCP-contaminated site soils that will likely be eliminated during the 

screening process include vitrification (due to technical uncertainties and cost), offsite disposal (due 

to land ban restrictions), and incineration (due to air emission, permitting issues, and cost). Upon 

completion of the screening and evaluation process, at least one process option will be selected to 

. represent a potentially viable technology in the development of remedial alternatives. 

REMEDIAL ALTERNATIVES 

Development 

General response actions, including the process options chosen to represent the various 

technology types that could be applied to treat or contain contaminated media of concern, will be 
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combined to form proposed remedial alternatives for the volumes of media addressed. The 

development and screening of alternatives will be completed in accordance with OAR 340-122-080 

and 340-122-090 and applicable guidance documents. 

Each alternative will be sufficiently defined to permit evaluation against certain screening 

criteria in an effort to reduce the number of alternatives that will undergo a more detailed 

comparative analysis. The description of each alternative will include the following information: 

• Description of the remedial action and associated process option(s) 

• Estimated time frame for implementation of the alternative and attainment of remedial 
action objectives 

• Comparison of anticipated performance to RAOs established for the media of concern 

• Technical and administrative implementability issues 

• An estimate of the probable capital and long-term operation and maintenance costs 
(+50 percent to -30 percent). 

Screening 

Once technologies and process options have been assembled into remedial alternatives, the 

alternatives will be screened to reduce the number of alternatives carried forward to detailed 

analysis. Prior to screening, the scope and details of implementation for one or more of the remedial 

alternatives may be expanded to develop a basis for evaluating and comparing the alternatives 

against the screening criteria. In this regard, the volume of affected media addressed by each 

alternative may require refinement; the size and configuration of onsite equipment will be 

conCeptualized; process flow rates will be evaluated and revised, if necessary; and time frames in 

which treatment, containment, or removal goals would possibly be achieved will be estimated. 

After further defining the scope of the remedial alternatives, each alternative will be 

evaluated against the short- and long-term aspects of three broad criteria: effectiveness, 

implementability, and cost, with the purpose of the screening to reduce the number of alternatives 

that will undergo a more thorough and extensive analysis. The evaluation of effectiveness focuses 

on the degree of protection that the alternative affords to human health and the environment. The 

degree that an alternative reduces the toxicity, mobility, or volume of contaminants at the site also 

will be considered in this analysis. The evaluation of implementability estimates the technical and 

administrative feasibility of constructing, operating, and maintaining a remedial action alternative. 

Technical feasibility refers to the ability to construct, reliably operate, and meet technology-specific 
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regulations for process options, among other factors. The anticipated time to complete the remedial 

action using the technology proposed also is considered. Administrative feasibility refers to the 

ability to obtain the approvals for treatment, storage, and disposal services, when necessary, and the . 

requirements for, and availability of, specific equipment and technical specialists. The cost 

evaluations will rely on estimates that range from +50 percent to -30 percent 

Treatability Investigations 

Treatability studies may be required to obtain sufficient data to allow treatment alternatives 

to be fully developed and evaluated during the detailed analysis of alternatives and, ultimately, to 

support the remedial design of the selected alternative, or to reduce cost and performance 

uncertainties for treatment alternatives to acceptable levels so that a remedy can be selected. 

The need for treatability testing will be assessed as early in each RI/FS phase as possible. If 

it is determined that treatability testing is required to complete the FS evaluation, DEQ will be 

notified, and a treatability study work plan will be prepared and implemented. 

Detailed Analysis 

The overall objective of the detailed analysis is to compare the advantages and disadvantages 

of the alternatives retained after screening. As a first step in the process, the description of each 

alternative will be further refined and the details and assumptions underlying the implementation 

of the alternative will be presented. In completing this work, the results of treatability testing will 

be incorporated to size treatment equipment, modify equipment configurations, and revise estimates 

for treatment time and treatment costs. 

The evaluation criteria to be used in the detailed analysis will be the following, as presented 

inHB3352: 

• The effectiveness of the alternative in achieving protection 

• The technical and practical implementability of the alternative 

• The long-term reliability of the alternative 

• Any short-term risk associated with implementing. the alternative posed to the 
community, to the remedial contractor, or to the environment 

• Tne cost reasonableness of the alternative. 
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Based on the results of the comparative analysis, a preferred alternative will be recommended 

for implementation at the site. The preferred alternative will be one that provides a favorable 

balance in satisfying the evaluation criteria, while meeting the RAOs. 

REPORTING 

The results of each RI, EA, and FS phase will be submitted to DEQ in separate draft reports 

for review and comment. Upon receipt of DEQ's comments, Time Oil will revise and finalize each 

report. 

SCHEDULE 

Phase I and n RIfFS work activity will begin upon DEQ's approval of the final RIfFS work 

plan. This presumes that an agreement covering the RIfFS is in place between Time Oil and DEQ 

prior to approval of the final RIfFS work plan. Figure 7 illustrates a proposed schedule for the 

RIfFS. 

Inherent within this schedule is the expectation that reviews of the progress of the work with 

DEQ personnel will occur periodically throughout the RIfFS process. The proposed schedule is 

based upon assumptions consistent with current knowledge and experience; the schedule may 

change if actual site conditions or program implementation deviates from those assumptions. 

The Phase nRIfFS is expected to commence concurrently with the Phase I RIfFS, but is 

expected to require more time to complete. The third phase of the RIfFS will be scheduled when the 

Phase I and n RI characterizations are completed and the scope of the analys.es to be included in 

those phases has been clarified. 
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TABLE 1 

SOIL SAMPLE AND MONITORING WELL LOCA TlONS AND ANALYSES 
TIME OIL CO. PHASE II REMEDIAL INVESTIGATION 

PORTLAND, OREGON 

Page 1 of2 

Groundwaler 
Location'·'/Ratlonale No. of Soli SamplesCb' Soil Analyses _ Analyses 

Between source and pumping Well M 

Between source and pumping Well M; 
forms a c1usler with new Well LWIS 
Within Ihe former PCP mixing area (al 
subsurface soil location LBS) 
Forms cluster with Well D for vertical 
gradienl and lower zone quality data 
Cross gradienl from J wells; seasonally 
downgradient from former PCP mixing 
area 
Cross gradient from J wells; forms a 
cluster with new well LW4S 

Within/ downgradient of Crosby & 
Overton tank area 

Between former PCP mixing area and 
Crosby & Overton tank area and the 
river 

Inside fonner PCP mixing (lrea to 
evaluate carrier chemicals and 
remaining extent of pcp 
South of pcp excavation, Including 
pipelines and near old storage tanks-for 
laleral definition 

Adjacent to sump at northwest comer of 
soil stockpile area 
Underneath fonner pcp warehouse; 
near previously reported detections 

Within Crosby & Overton tank area 
where previous analytical results 
yielded PCB values of greater than 
10 ppm 

3 chern'" + 1 F&T"" 

2 chem"JW + 1 1<." F&ftd' 

3 chern"" + 1 F&T"" 

5 chern'" + 1 K". F&fidI 

3 chern'" + 1 F&T"" 

2 chem"~' + 1 K". F&fidI 

3 chern'" + 1 F&T1c11 

5 chern'" + 1 F&T"" 

3 chem',)(I' (2-3 borings will also 
Include K. analyses) 

3 chern'" 

3chemk
' 

3 chemOl 

3 chern'" 

PCP and carrier chems""' PCP and carrier 
chems'" 

PCP and carrier chems'" PCP and carrier 
chems'" 

PCP and carrier chems""' PCP and carrier 
chems'" 

PCP and carrier chems"" PCP and carrier 
chems'" 

PCP and carrier chems""' PCP and carrier 
chems'" 

PCP and carrier chems'" PCP and carrier 
chems'" 

PCP, PCBs, and carrier PCP, PCBs, and 
chems"" carrier chems'/) 

PCP and carrier chems'" PCP and carrier 
chems'/) 

PCP and carrier chems'" NA 

PCP and carrier chems'"' NA 

PCP and carrier chems'" NA 

PCP and carrier chems'"' NA 

PCP, PCBs, and carrier NA 
chems'" 
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TABLE 1 

SOIL SAMPLE AND MONITORING WELL LOCATIONS AND ANALYSES 
TIME OIL CO. PHASE II REMEDIAL INVESTIGATION 

PORTLAND, OREGON 

Page 20f2 

Groundwater 
Location'·' / Rationale No. of Soil Samplesflo) __ J'oi! ~aJyses Analyses 

Random Locations 
LD21-L825 

LB26·LB33 

Sltrface Soil 
1_<;1 
L<;2 

Inside and adjacent to PCP excavation 
area to provide representative data 
regarding PCP and associated carrier 
chemicals 
Inside Crosby & OvertDn tank area 

Near former PCP loading dock 
Along southwest side of former PCP 
warehouse 

3chemC,)(l} 

3 chemcc) 

PCP and carrier chemsc,) 

PCP, PCBs, and carrier 
chemsCo) 

PCP and carrier chemsCo) 

PCP and carrier chemsC.) 

NA 

NA 

NA 
NA 

(a) Monitoring locations may change based on conditions encountered In the field and Inilial groundwater sampling screening results from drive points and 
existing monitoring wells. 

(b) In addition, quality control samples will be run at the frequency of 1 field duplicate and 1 MS/MSO for every 20 samples, by media. 
(c) "3 chem".= sampling intervals identified in text: 0-0.5 ft BGS; at water table; and at bottom of upper water-bearing unit; all analyzed for chemistry. 

"5 chem" = the above 3 chem plus additional intervals to be sampled In deeper borings: in confining zone and in lower water-bearing zone. 
(d) F&T refers to the fate and transport parameters grain size and total organic carbon to be analyzed in the water-bearing zone. K, refers to vertical conductivity 

tests to be run on the confining layer sample. 
(e) Soil analyses will include: semivolatile organics, EPA Method 8270, with lab also required to report first 10 tentatively Identified compounds (TICs) (these may 

help identify carrier chemicals): chlorinated phenols, modified EPA Method 8040, provides PCP and tetrachlorophenol (both needed for risk assessment) at 
the lower detection levels needed for potential cleanup standards; TPH-HCIO and/ or TPH-O. will provide Information to help 10 carriers; volatile organics, 
EPA Method 8260. with lab also required to report first 10 TICs (see semlvolatile organics); polychlorinated biphenyls (PCBs) (EPA Method 8080) also will be 
conducted on samples collected within and downgradient of the Crosby & Overton tank area; and priority pollutant (PP) metals (by ICP). Dioxin/furan 
analyses will be conducted (EPA Method 8280 or 8290) for a limited number of samples (-4). 

(f) Groundwater analyses will utilize the same analyses Identified In (e) above and will be conducted on samples collected from all wells. Groundwater from 
selected wells also will be analyzed for major Ions. See Table 2 for the sampling program for all (new and existing) wells. 

(g) The two chemistry samples at this location will be collected from the confining layer and the lower water-bearing zone only (to avoid duplication with the 
three chemistry samples collected from the adjacent shallow boring. 

(h) Surface soil at this location Is clean backfill; therefore, the 0-0.5 ft BGS sample will not be collected. 
(i) Surface soil at this location is dean backfill; therefore, a sample from near the base of the J9119 excavation will be substituted for the 0-0.5 ft BGS sample. If the 

base uf the excavatiun coincides with the water table, the 0-0.5 It DGS sample will not be collected and the planned water table sample also will serve as the 
bas('·of·('xcavalion ~1Imr'p . 

Ii) The upper two chemistry samples at this location will be collected at the surface and at the base 0; the iounaation saml fill lay;:; undcr!jing the wart'howIP 
noor. The deeper soil sample will be collected within the top foot of the native soil material. 

.. 
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TABLE 2 

GROUNDWATER ANALYSIS rROGRAM 
TIME OIL CO. PHASE II REMEDIAL INVESTIGA nON 

PORTLAND, OREGON 

Chemical AnalIsls 

Monitoring Shallow Shallow Deep Chlorinated 
Location Well Well Point Well Semivolatiles Volatiles Phenols TPH-D Dioxln/ Furan'o) 

111-1 ./ 

2 ./ 

3 ./ 

A ./ 
B ./ 

B1 ./ ./ ./ ./ ./ 
B2 ./ ./ ./ ./ ./ 
C ./ 
0 ./ ./ ./ ./ ./ 

E"" ./ 
G ./ 

CtA ./ ./ ./ ./ ./ 

Ii ./ ./ ./ ./ ./ 
It.) ./ 

JI ./ ./ ./ ./ ./ ./ 

J2 ./ ./ ./ ./ ./ 
J3 ./ ./ ./ ./ ./ 
K ./ ./ ./ ./ ./ 
l ./ ./ ./ ./ ./ 
M ./ ./ ./ ./ ./ 

LWISt<) ./ ./ ./ ./ ./ 
LWJD ./ ./ ./ ./ ./ 
LW2S ./ ./ ./ ./ ./ 
LW3D ./ ./ ./ ./ ./ 
LW45 ./ ./ ./ ./ ./ 
LW4D ./ ./ ./ ./ ./ 
LW5S ./ ./ ./ ./ ./ 
LW6D ./ ./ ./ ./ ./ 

(a) The Wl'1J locations for any additional dioxin/furan analysl's will be dl'termined following Ihe first groundwater sampling event. 
(b) Schl'dull'd to be abandoned. 
(c) May not be installl'd, based on results from groundwater field screening anaiysls. 

mlen/"" I ',,,,oonfl\4,wrnn 

• 

• 

Priority Pollutant 
Metals Maiorlons 

./ ./ 

./ ./ 

./ ./ 

./ ./ 

./ 

./ ./ 

./ ./ 

./ ./ 

./ 

./ 

./ 

./ 

./ 

./ 

./ ./ 

./ 

./ -

./ ./ 

./ ./ 
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SITE CHARACTERISTICS REPORT 

INTRODUCTION 

This site characteristics report summarizes past and known current environmental 

conditions at the former pentachlorophenol (PCP) mixing area (the site) at Time Oil's Northwest 

Tenninal. The intent of this report is to provide Time Oil Company (Time) and the Oregon 

Department of Environmental Quality (CEQ) with a clear basis for the planned RCRA Facility 

Investigation (RFI and related activities). This report is based in part on, and supplements, the 

discussion of previous investigations in ECOVA's 1991 PrdiminJlry Assessment/Datil EVGluation and 

Proposed Remediation Plan for Pentachlorophenol ContllmiMted Soil at Time Oil Co. (Preliminary 

Assessment Report) (applicable portions reproduced as Appendix A). Time's files also were 

reviewed in the development of this report. 

SITE DESCRIPTION 

The site is a former pentachlorophenol (PCP) mixing area located within a small portion 

of Time's Northwest Terminal, jn the industrialized Rivergate area of north Portland, Oregon 

(Figure 1). The site currently consists of a fonner pcp storage warehouse, the ad.jacent fonner 

pcp mixing area from which soil has been excavated (currently backfilled), a stockpile of the 

excavated PCP~ontaining soil located south-southwest of the excavation area, and an inactive 

soil treatment area (Figure 2). 

SITE HISTORY 

Former site operations consisted of PCP blending services that were operated by Time 

under a lease agreement with Koppers Company, from 1967 through 1982. Operations included 

import of solid PCP, the various carrier liquids into which the PCP would be mixed, and various 

additives; interim storage of the chemicals in the former pentachlorophenol warehouse and in 

product tanks within the site; transfer and mixture of the chemicals to formulations specified by 

Koppers Company; interim storage of the PCP products; and transfer of the products to drums 

for offsite transport. No PCP blending activities have occurred at the site since 1982. Figure 3, 

reproduced from the ECOV A Preliminary Assessment Report, shows the relative arrangement of 

site equipment at the time of the pcp mixing operations. 

01130/93 J:\ TtME\Sln.cHARRPT TOLS003453 
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Releases of PCP, carriers, additives, and pcp fonnulations to soil in the mixing area 

appear to have occurred through intennittent spillage from hoses, mixing vessels, and daily 

operations. Environmental investigations and remedial actions conducted by and for Time since 

1984 resulted in the previously noted excavation of PCP-containing soil. The excavation area 

was filled and regraded; approximately 3,000 ydl of excavated soil remains stockpiled onsite and 

approximately 500,000 gallons of PCP-containing water is stored in a nearby tank. In addition, 

a limited but unquantified volume of PCP-containing soil remains unexcavated at the site. 

SUMMARY OF PREVIOUS INVESTIGATIONS 

Beginning in 1984, a series of investigations at the site have been conducted to evaluate 

the potential for contamination associated with fonner site operations. This section summarizes 

the previous investigations of soil and groundwater at the sU~. Previous investigations are 

discussed in more detail in the Preliminary Asstssment Report as presented in Appendix A. 

In 1984, DEQ collected one soil sample from the fonner pentachlorophenol mixing area, 

as part of a larger sampling program. The elevated concentration of PCP in the sample 

prompted Time to initiate excavation and offsite disposal (to the RCRA-pennitted landfill at 

Arlington, Oregon) of PCP-contaminated soil from the PCP mixing area to a depth of 

approximately 1.5 ft (approximately 288 ydl
) in mid-1985. Shortly thereafter, the U.S. 

Environmental Protection Agency (EPA) banned land disposal of the soil (which EPA classified 

as R:l27 waste). 

Subsequent soil testing in 1985-86 identified additional areas within the pcp mixing area 

that contained elevated PCP concentrations, generally ranging from about 1 to 8000 mg/kg. The 

highest reported pcp concentration (116,000 mg/kg) was in a soil sample collected from a well 

boring <MW-3) drilled underneath the southwest comer of the fonner PCP warehouse, at a true 

vertical depth of 3 ft (the well was drilled at a 45 degree angle). 

These results led to an evaluation of remedial technolOgies and in 1989, to reduce the 

potential for groundwater contamination, additional excavation within the fonner pcp mixing 

area was accomplished, with the intent of biologically treating the soil. Approximately 3,000 ydl 

of PCP-contaminated soil were excavated in 1989 to depths ranging from less than 4 ft to a 

maximum of 12 ft below original grade <the approximate water table surface) within the fonner 

PCP mixing area (Figure 4). Despite promising bench scale results, the field studies of the 
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treatment system were unsuccessful The excavated soU was stockpiled onsite in a bermed and 

lined storage area and the excavated area was backfilled to the present ground surface elevation. 

Time's file data from sidewall sampling at the time of excavation in 1989 indicate that soU 

containing PCP at or above 1,000 ppm potentially remains in isolated areas of the site (PCP at 

1,007 ppm was reported from the southern sidewall at a depth of 7 ft) and beneath the former 

pentachloroph~ol warehouse, which was initially left unexcavated to maintain the warehouse's 

structural integrity (one 1989 sample from below the slab contained 1,882 ppm PCP). Data for 

soil samples collected within the excavated area in 1989 and in the Well 4 boring prior to the 

excavation also indicate that elevated PCP concentrations likely still exist in soil below the 

vertical limit of excavation. 

Additional soil samples were collected in 1989 for PCP analyses within a bermed tank 

area southeast of the excavation, within the area where excavated soil was to be stockpiled, and 

within the bioremediation process area. All sample results were reported to be nondetected 

except for samples collected near Tank 38K and near the pipelines for the old Tanks (5006 and 

10002). These samples were reported to contain PCP concentrations ranging from about 5 to 

2424 ppm (near Tank 38K). 

Groundwater 

Between 1985 and mid-1990, Time and/or its consultants installed 16 monitoring wells 

and seven well points at or near the site. Because well points were driven, no geologic data 

exists at those locations. Of the 16 monitoring wells installed, boring logs have been located for 

seven. Based on these logs, and the available water level information, a general understanding 

of site hydrogeology can be developed. Table 1 identifies construction details for the mOnitoring 

wells and well points, and Figure 5 identifies the approximate location of each. For convenience, 

well points and monitoring wells are both referred to as wells in the remainder of this report's 

text. 

A vailable site data [Ecova 1991 (Appendix A) and Time's files] suggest that groundwater 

exists in alluvial sands of two shallow water-bearing zones underlying the site. The upper 

water-bearing zone, occurring at a depth interval between about 13 to 18 ft below ground 

surface, appears to be a discontinuous perched aquifer. A sandy silt aquitard ranging from 

about 2-5 ft thick reportedly separates the perched zone from a lower water-bearing zone, and 

is reported to terminate south of the site <toward the Willamette River). The lower water-bearing 

zone has been reported as both confined and unconfined (possibly due to seasonal or tidal 
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response in the aquifer); available data indicate that the average water level of the lower water

bearing zone Is about 20 ft below the ground surface. Groundwater flow within the upper 

water-bearing zone has been reported to be to the southwest. toward the river. There is not 

sufficient information to determine the groundwater flow direction for the lower water-bearing 

zone at this time. 

Test results from the onsite wells indicate the presence of elevated PCP concentrations 

in the upper water-bearing zone downgradient of the fonner PCP mixing area. The highest 

reported PCP concentration (60 mg/L) was detected in Well Jl during the most recent sampling 

event (March 1991). PCP also has been detected in groundwater from Wells Band M in the 

upper water-bearing zone, at 2.3 and 4 mg/L. respectively, and at Wells B2, C1A, and J2 in the 

lower water-bearing zone at the detection limit of 1 mg/L Benzene, ethylbenzene, toluene, and 

xylenes (BETX), believed to be associated with the PCP carrier liquids, also were detected in 

wells Bl and Jl during 1991, at concentrations ranging from 0.005 to 1.8 mg/L. 

POTENTIAL CONSTITUENTS OF CONCERN 

Chemicals associated with PCP mixing operations at the site which, at elevated 

concentrations, could pose a threat to human health or the environment are the potential 

constituents of concern for the site. Based on current information, the potential constituents of 

concern include the following: 

• Pentachlorophenol (PCP), and its breakdown products 2,3,4,6-
tetra chlorophenol, 2,4,S-trichlorophenol, 2,4,6-trichlorophenol, 2,4-
dichlorophenol, and 2-chlorophenol 

• Tetrachlorodibenzo-dioxins and -lurans, which are common trace contaminants 
in technical grade PCP 

• Benzene, ethylbenzene, toluene, and xylenes (BETX) which may have been 
present in low proportions in several of the petroleum products used as 
carriers for the PCP 

• Polynuclear aromatic hydrocarbons (P AHs; in particular, those designated by 
EPA as carcinogenic) which may have been present in low proportions in 
several of the petroleum products used as carriers for the PCP. 

Because several carrier chemicals or additives used at the site were proprietary, the RFI 

will include priority pollutant analyses that will assist in evaluating whether carrier and additive 

chemicals used in the former blending operations also are present in soil and/or groundwater 

at concentrations of concern. 
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POTENTIAL MIGRATION PATHWAYS 

Chemicals released during past operations at the site would be expected to leach into the 

subsurface soil and the water of the upper water-bearing zone in the dissolved phase and, " 

perhaps, as a pure phase. Based on a review of the MSDS sheets available for components of 

the Koppers formulations and for the formulations themselves, the most likely forms of historical 

contamination ~ the subsurface at the site are the following: 

• Pure (solid) PCP in near surface soil near the point of release (or deeper if 
surface disturbance or filling has occurred). Previous soil excavations at the 
site are expected to have addressed most soil affected by pure PCP. 

• Dissolved phase PCP and carrier components. PCP exhibits a relatively high 
tendency to sorb to organic carbon in soil, thereby retarding its movement in 
the environment relative to both water and some of the constituents in the 
carriers and additives used in the various fonnulations. The extent to which 
this retardation actuaUy occurs at the site is dependent upon, among other 
things, the amount of organic carbon in the subsurface soil. 

• Pure phase carriers or PCP-containing formulations. If a pure phase exists at 
the site, it would be expected to exist near the point of release in the 
unsaturated zone as residual, or posSibly at the top of the capillary zone of the 
upper water-bearing zone (because most of the carriers and formulations 
appear to have had densities less than that of water). Any pure phase that 
exists at the top of the capillary zone of the upper water-bearing unit would 
in faet be expected to be distributed over an interval that corresponds to the 
seasonal or tidal fluctuation of the groundwater. 

There is also a potential at the site for a dense pure phase which could migrate 

downward under gravity through the saturated soil of the upper water-bearing zone, and 

accumulate on lenses or units of low permeability. This potential exists because one Koppers 

product produced at the site reportedly had a specific gravity greater than 1 <the volume of the 

denser PCP product produced at the site relative to that of the numerous other lighter PCP 

products is not known, but is believed to be significantly less). pcp itself is also denser than 

water, but at its solubility limit, would not form a solution denser than water {and it is unlikely 

that dissolved PCP could form a solution denser than water even if carriers were also dissolved 

in the water, thereby inducing a cosolvency effect}. 
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CURRENT DATA CAPS 

Previous investigations at the site provide important but limited infonnation regarding 

the nature of the subsurface hydrogeology, and the occurrence of contamination at the site. 

Therefore, certain issues important in the evaluation of any further remedial action remain 

unresolved. These include the following: 

• The nature and lateral extent of the confining layer between the upper and 
lower· water-bearing zones 

• The predominant flow directions in each of the water-bearing zones, and 
whether tidal fluctuations in the Willamette River or seasonal factors 
significantly influence groundwater flow at the site 

• Whether nonaqueous phase contamination exists at the site 

• Whether PCP is the primary constituent of concern, or whether carrier and 
additive chemicals used in the former blending operations also are present in 
soil and/or ground water at concentrations of concern 

• Site-specific values for the aquifer properties that influence ~~,ntaminant 
transport rates 

• The lateral and vertical extent of contamination in unexcavated soil and in 
groundwater at the site 

FUTURE SITE ACTIVITIES 

The Oregon Department of Environmental Quality (DEQ) has determined that the soil 

contaminated with PCP formulations apparently spilled intermittently during former site 

operations are RCRA hazardous wastes (waste code F027). At present, apprOximately 3,000 ydl 

of soil previously excavated from the site remain stockpiled onsile. In addition, as noted in the 

previous section, the current condition of in-place soil and groundwater at the site requires 

further evaluation. And finally, TIme is currently pursuing options to treat and dispose of water 

generated through previous site investigations and soil treatment tests and that is currently 

stored onsite. To address these issues, Time has retained Landau Associates, Inc. to perform the 

following activities: 

• A RCRA Facility Investigation (RFI) 

• Design of a RCRA containment building to store the stockpiled soil 

• Design and implementation of a batch water treatment system. 

Each of these activities is described briefly below. 
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RFI Sit~ Charact~rization 

Because information from previous investigations performed by DEQ and Time confirm 

that releases have occurred at the site, Time is ready to proceed directly to an RFI in lieu of 

waiting for a RCRA Facility Assessment 

RFI site characterization activities will be described in detail in the draft RFI Work PIan 

to be submitted to DEQ shortly after this report (currently expected to be on or before September 

30, 1993). The RFI is being designed to fill the data gaps noted above. The information collected 

as part of the RFI site characterization activities will be used in conjunction with data collected 

during previous investigations to determine the nature and, extent of contamination that 

currently remains at the site, and the risks that the current contamination poses. The data 

collected and the evaluations made during the RFI will subsequently be used to evaluate 

whether any additional corrective measures are needed and if so, in the evaluation of those 

measures. 

The RFI Work Plan describes planned field activities to be conducted as part of the RFI, 

including: 1) surface and subsurface soil sampling in and adjacent to areas previously identified 

as contaminated, 2) installation of monitOring wells and sampling of groundwater in and 

downgradient to previously identified contaminated areas, and 3) measurement of water levels 

and performance of aquifer tests to determine groundwater flow direction in both water-bearing 

units and aqUifer parameters. 

Soil Containment Building , 
Landau Associates recently completed an evaluation of a number of viable alternative 

designs for containment buildings for the currently stockpiled soil and is initiating preliminary 

design of that unit Submittal of the draft design to DEQ for review is currently scheduled for 

fall, 1993. 

Water Treatment 

Landau Associates has completed an evaluation of water treatment alternatives for Time, 

and is proceeding with design of a portable batch carbon treatment system. Following treatment 

and verification of the treatment, the water is expected to be disposed to the local publicly 

owned treatment works (POTW). 
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"EXEOlmVE SUMMARY 

Since the 1940's, Time Oil Co. has operated a pc:troleum products terminal in the Rivergate area of Dorthwest 

Portland, Oregon, which provides tank storage rac:ilities ror its products. Time Oil Co. has, on occasion, leased tanks 

to outside customers for storage of their (customers') products; in these casc:s., Tune Oil Co. has also provided 

product handling and distribution services. In an arrangement oC this type, Time Oil Co. ran a Pentachlorophenol 

(PCP) blending operation for Koppers Company 011 a portion oC the subject property from March 1. 1967 to March 

31, 1982. This operation consisted or heating and mixing PCP granules with paraffiD wax. mineral spirits and other 

similar solvents to yield various woodtreatmg products per Koppers' specifications. These produas were then stored 

in tanks on site and later shipped to Koppers' customers in 55 gallon drums. 

PCP is a light brov.-n material in the solid form, and with a melting point of 360 degrees F .. is a solid under most 

conditions. It is largely water insoluble, although it can be dissolved in water with the pH elevated to 10 or more. 

Its primary use is as a wood preservative whel1 blended with various types of oil products. Details of its 

characteristics. as well as the characteristics of the various solvents it was blended with, are given in the Material 

Safety Data Sheets included in Appendix C. 

At some time during the lease agreement between Time Oil Co. and Koppers. PCP was released into the soil 

adjacent to (he warehouse in the Mixing Area. Thi.!; material was probably released in combination with the various 

solvents used in the process. The primary cause for these releases appears to have been intermittent spillage from 

hoses, mi.'<ing vessels and daily operations, rather than a specific. large spill event. 

- -
Since the termination of the agreement between TUlle Oil Co. and Koppers, Time Oil Co. has been actively pursuing 

remediation of the contaminated area. 

. 
(n 1984 the Oregon Department of Eavironmental Quality inspected this site. At that time samples were taken from 

throughout the site which showed DO lead coDtamination, DO pesticide contamination, no PCP contamination outside 

the limits of the PCP Mixing Area and warehOllSC, and very limited contamination by selected hydrocarbon 

compounds. 
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la 1985 Time Oil Co. begaa a program (0 excavate the contaminated soil for disposal at aD appropriate landfill. 

Early in (hat year, approximately 290 cubic Ydrds of the most contanlinated soil were removed from the site and 

disposed of at Arlington, Oregon. Investigations continued to dctermine the ex:ld eXlcnt of the contamination. 

However, before the remaining coataminated soil could be removed, PCP was reclassified as a hazardous waste 

bearing the number f027, aad thus became ineligible for disposal at ttnardous waste facilities in the United States. 

Pending resolution of acceptable soil disposal techniques, Time Oil Co. switched their focus (0 determining if the 

groundwater had beea contaminated. This involved installing an eXlensive network of groundwater monitoring wdls 

:utd repeated sampling and analysis. This work indicated low levels of groundwater contamination, however, l:he 

results are somewhat incoaclusive. In 3D effort to limit any possible continuation of groundwater cont3milklti.:)n, 

the contaminated soil was excavated and Slock piled in a bermed, lined area, and covered. 

Since 1988 Time Oil Co. has been working with ECOVA Corp. to remediate the contaminated soil on site. Efforts 

originally were focused on soil washing teclmiques. These efforts were halted when it became apparent that meeting 

a ~background· cleanup le\'Cl of 0.5 mg/kg would not be pradicable. 

Currently, Tune Oil Co. would lilce to work with the Oregon Department of Environmental Quality to set 3D 

achievable cleanup level that would be considered safe to both the environment and personal health, so thac che 

contamination problem at the site CaD be remediated. 

From the time significant contamination at the site was verified, Time Oil Co. has continuously pursued volunlary 

cleanup of the site, and compliance with environmental regulations. This report is submitted ia furtherance of lhat 

policy. 

This document is divided into (our sections. The Preliminary Assessment Part I is a general site overview discussing 

the site history, and a description of the contamination problem. 

The Preliminary ~ment Part II is a more detailed analysis of the situation. Descriptions of soil and 

groundwater contamination are given along with Ihe available analytical information that was oblained prior to 1.989. 
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The Preliminary Assessment Part III is an accourlt of the work ECQVA Corporation has performed on site since 

1989 and describes the objectives of the current site activities. 

The Preliminary Assessment Part IV is a recomn:lendatioD of future actions. 
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l GENERAL SITE DATA 

A SITE NAME 

B 

C 

D 

Time Oil Co. Northwest Terminal 

SITE ADDRESS 

12005 North Burgard Road 

Portland, Oregon 97203 

SITE CONTACf 

Dick Basney 

Terminal Manager 

12005 North Burgard Road 

Portland, Oregon 97203 

(503) 286-1611 

CURRENT LEGAL OWNER AND OPERATOR 

Property is owned by Northwest Terminal Co., a whoUy-owned subsidiary of Time Oil Co. located 

at 2737 West Commodore Way Seattle, Washington 98199-1233. Improvements are owned by 

Time Oil Co., which also operates the terminal. Contact for environmental affairs is Mr. Fred 

Proby at (206) 286-6444. 

Northwest Terminal Co. has owned the pro'perty since 1943. 

E CURRENT OPERATOR 

.. Time Oil Co. 
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IL srn: DESClUP110N 

LEGAL DESCRIPTION 

The subject property is comprised of four parcels situated in Section 3S of Township 2N Range lW: tax lot 

#18 (12.47 acres). #31 (32.40 aaes). #63 (0.22 aacs) and #38 (6.04 aaes). Tax lots #18. #31. and "63 

(45.09 aaes total) are referred to as the -Northwest Terminal- and tax lot #38 is referred to as the -Bell 

Terminal"; both are operated by Time Oil Co. 

COORDINATES 

The Time Oil Co. facilities are located at approximately the following (unsurveyed) coordinates: 

longitude 122 degrees. 47 minutes West 

Latitude 4S degrees. 37 minutes North 

ROAD DIRECIlONS 

From St. Johns. go north on lombard. and turn left onto Burgard Road at the bend lA·hert: 

lombard turns into Columbia. Stay to the right at the first fork (approximately 1 block Crom 

lombard). and follow the road around to the left (west). Where the road turns north. go straight 

(west) down driveway to Tune Oil Co. 

D TOTAL AREA OF SITE 

The Time Oil Co. facilities cover an area that is approximately 51 acres. but the area elf 

contamination covered aD area that originally was approximately 100 feet by 100 feet. 

E DESCRIPTION OF LAND USES IMMEDIATELY SURROUNDING SITE BOUNDARIES 

The land surrounding the subject site is the Rivergate Industrial area. It is occupied by the Port 

of Portland facilities and beavy industrial complexes. 
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ilL OWNERSIUP lNfORMAnON 

A PAST LEGAL OWNER{S) 

B 

c 

Northwest Terminal Co. acquired tille to tbe approximately 12.5 acres on which the warehouse and Mixing 

Area is located from Oregon ShipbuildillJ: Corp. on December 2, 1943. The current address, telephone 

number and years of ownership of Oregon Shipbuilding Corp. are not known. 

The approximately 40 acres to the east of tbe Mixing Area was acquired from the United States of America 

on May 20, 1950. 

The property comprising the Bell Oil Terminal was acquired from William Shenker and others on 

September 9, 1953. His current address, telephone number and years of ownership arc not known. 

1YPE Of OWNERSHIP 

Corporate, government aDd private 

'PAST LESSEES OR OPERATORS 

Unknown 
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IV. SITE IIIS1'ORY AND POTEN11AL PROBLEMS 

SITE OPERATIONS 

Since the 1940's, Tame Oil Co. has operated a petroleum produc:ts terminal in the Rivergate area of 

northwest Portland. Oregoo. that provides tank storage (acilities (or its products. Time Oil Co. has, O~I 

occasion, leased tanks to outside customers (or storage o( their (the customers') products; in these cases, 

Time Oil Co. has also provided handling and distribution services. In an arrangement o( this type, Tunc: 

Oil Co. ran a PCP blending operation for Koppers Company on a portion of the subject property from 

March I, 1967 to March 31, 1982. This operation consisted o( heating and mixing PCP granules with 

paraffin wax, mineral spirits and other similar solvents to yield various woodtreating products per Koppers.' 

specifications. These products were rhen stNed in tanks on site and later shipped to Koppers' customers 

in 55 gallon drums. The 1972 site map in Appendix B, Figure 1, illustrates the Time Oil Co. facilities 

eonfiguration and shows the contaminated site at the time oC these operations. Tanks No. 20001, 20002, 

and 20003 were leased to Koppers, as weD as several smaller, above ground. horizontal tanks. 

At some time during the lease agreement between Tame Oil Co. and Koppers, PCP was released into the 

soil adjacent to the warehouse and Mixing Area. This material was probably released in combination witb 

the several hydrocarbon solvents used in the process. The primary cause for these releases appears to have 

been intermittent spillage Crom hoses, mixing vessels and daily operations, rather than a specific, large spill 

event. 

Following termination of Time Oil Co.'s agreement with Koppers on March 31, 1982, the tanks, piping. and 

related equipment were removed and soil samples were collected. These samples indicated tbat PCP had 

been released. 

Upon remo\'al of the equipment used in the PCP operation, plans were made to excavate and dispose of 

the contaminated soil. This was to be a three phase effort, fully coordinated with the Oregon Departm,!nt 

of Environmental Quality (ODEQ). Phase I consisted of initial soil excavation and transport to an 

authorized disposal facility. Phase II involved a thorough investigation to determine the extent of PCP 

contamination. Phase (II planned the removal and disposal of all contaminated soil with concenlratitlns 

above acceptable limits. 
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Phases I and II were completed, but the bun on landfilling PCP contaminated materials impeded progress 

toward completion or Phase Ill. 

B SITE EMERGENCY/REMEDIAL ACTIONS 

No -emergency" operations have been undertaken on the site with respect to the PCP operations. Remedial 

actions that have occurred at the site, arid a summary of analytical information, are described in the 

following historical summary. A more thorough discussion of analytical informatioa is included ia 

Preliminary Assessment 11 under Soil Pathway and Groundwater Pathway. 

1m 
April 

~ 

April 

October 

Bioassay tests indicated that surfac:e soil from the PCP mixing area was toxic to juvinile Rainbow 

trout at soil concentrations of 100 ,and 1000 mg/L The PCP concentration of this soil sample was 

oot determined. 

Oregon Department of Environmental Quality (ODEQ) advised Time Oil Co. that the Northwest 

Terminal was to be inspected as part of ODEQ/EPA -hit list- of 44 companies. 

ODEQ inspected the site and determined that soil samples should be collected and analyzed. 

December 

January 

ODEQ collected 12 soil samples throughout the entire Mixing Area, of which one sample was in 

PCP area. 

Time Oil Co. received results of OIC>EQ soil sampling, showing 1820 mg/kg PCP in woodtreating 
~ 

area. 

All U soil samples tested for EP "oxicity lead showed concentration of less than 0.1 mg/l 
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All 12 soil samples were tested (or 14 pesticides and showed concentrations of less than S mg/kg, 

(the detection limit). 

Samples tested (or acid eXlractables (phenols) showed 10 o( the 12 sites to contain less thaD J. 

mg/kg (the detection limit). One sample contained S15 mg/kg PCP and 12 mg/kE: 

tetrac:JUorophenol (this sample was taken near the site of tanks leased to Crosby and Overton). 

The second sample which tested over the detection limit contained IS20 mg/kg PCP aDd 71 mg/k!~ 

tetrachlorophenol (this sample was taken at the site of the tanks le3.Sed to Koppers). 

All 12 soil samples were tested (or base-neutral extractaoles. or these. r.:n:: of the 1~ contained 

less than the detection limit (1 mg/kb). 

February 

May 

June 

On February 4, 1985, Time Oil Co. reiterated 10 the ODEQ its intent to CXC3vate PCP 

contaminated soil and dispose of it at an approved disposal facility. This was done \;a a status 

update letter to ODEQ (Janet Gillespie). 

Letter (rom John Smits o( ODEQ to EPA describes history of sile, waste handling practices. and 

recommendations for future actions (this letter is included in Appendix A). 

DEQ approved "Disposal Request" (or PCP contaminated soil at the b3Zlldous waste facility at 

Arlington, Oregon. 

"Waste Transportation and Disposal Agreement· executed with Chern·Security Systems, Inc. for. 

disposal of soil at Arlington. 

Between lune 2S and lune 28,1985,288 cubic yards (242 (ons) of soil were removed :1Dd sbipped 

to Arlington as part of the Phase I excavation described earlier. The soil W3S excavated to a depth 

of 2 to 4 feet in the northwest corner of the Mixing Area (documentation included in Appendix 

A). 
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On June 28, 1985. Time Oil Co. rel~ived a letter from the ODEQ laboratory conc:c:rning a previous 

interpretation by the agency. Thil. letter stated that 600 mg/kg of total chlorophenol$ in soil and 

0.15 mg/I in water represented the hazardous wasle Ihreshold. This conclusion wu based on 

extraction and bio-toxicity tests performed by ODEQ. The letter did stale that this was only to be 

used as guidance and did nOI necc:ssarily reflect specific clean up requirements. 

Following completion of the Pha.!;c I excavation, site characterization by Riedel Eu\vonmental 

Services showed that nOI all of the PCP contaminated soil bad bc;cn removed. Samples were taken 

from 22 locations around the outside of the perimeter of the PCP Mixing Area south of the 

pentachlorophenol warehouse in an effort to determine the extent of c:ontamin:llilln. Three 

composite samples were also taken in this area which showed c:oncentrations up to 860 mgJkg. 

Additional samples were then taken from 81 sites just outside of the PCP Mixing Area and 

analyzed. Results indicated that "CP contamination was localized to the west and south of the 

warehouse. with linle or no contamination occurring to tbe cast of the site. 

Soil was then collected from 14 locations at various depths from within the Mi.-cing Area. 

Contamination contour maps indicated a maximum conc:c:ntration of 26,500 mg/kg at the surface 

of the area where tbe loading of truclcs bad occurred during the Phase I exca""ation. A second 

point of high conc:c:ntration was at the southwest corner of the PCP warehouse. These contour 

maps are presented in Appendix D. Analytical information for soil and groundwater is summarized 

in more detail in PA II under ·Observed Releases" for Soil Pathway and Groundwater Patbway 

respectively. 

NovembCr 

Tune Oil Co. retained Riedel Euvirl)nmental Services to install four groundwater monitoring wells 

near the southwest corner of the PCP warehouse building (Wells 1.. 2, 3 and 4). Soil samples were 

taken to expand tbe data from earlic:r analyses. Wells 1. 1 and 3 were slanted under the warehouse 

in an effort to determine the extent of contamination in that direction. Samples fro:%1 the slant 

borings indicated PCP c:onc:c:ntratioills as high as 116.000 mg/kg at 2.S to 4 feet belo\\" the surface; 

c:onc:c:ntrations dea-eased with deplh. A map of the well locations is provided in Appendix B. 

Figure 2. 

December 
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January 

May 

On December 10. 1985, the Environmental Protection Agency, Region X, advised Time Oil Co. 

that soil contaminated with PCP had been reclassified from U242 to a hazardous waste beari!lg 

number F027. The EPA further advised that at that time there were no commercial hazardolJS 

waste facilities in the United States that would accept waste designated as F027. 

PencS;ng resolution of acceptable disposal techniques, Time Oil Co. switched the focus of i.ts 
... 

attention to determining if groundwater bad been contaminated. 

In order to identify groundwater now direction and gradient in (he arca of (he site. Time Oil Co. 

installed well points at three locations surrounding the PCP warehouse and Mixing Area. On 

February 12 the report was received on the operations associated with those wells. Two of the 

wells (A and 8) were installed (0 a depth of 20 feet, and two wells were installed at location C to 

a depth of 8 feet. Water level measurements were taken on nine occasions in Wells A, 8, C1, <::2, 

and 4. The data indicated unexpectedly lower water levels in Well 4. 

To further the inYCStigation, three additional well points, four observation pits and a river level· 

refereac: point were installed by TUDe Oil Co. in March. 1986. Wells E. F, and G were 20, 19, 

and 13 feet deep. respectively. Well C2 was removed. Water levels were agaia measured 2IDd 

supported the data of the previous water level measurements. 

Analysis of the data indicated a strong likelihood that Well 4 had penetrated a low permeability 

zone and bad Qot been completed in such a way as to prevent the perched water table Cram 

draining through the wen bore. 

In May, 1986, at Time's direction. three additional groundwater monitoring wells were installed by 

Riedel (Wells D. H. and I). The purpose of these wells was to further define the upper 

piezometric surface and to obtain data on groundwater quality. 
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August 

October 

l21iS 

Time Oil Co. also retained Ccntu~f Environmental Sciences to perform groundwater sampling and 

analysis. Water level readings in Wells 4, A., B, C, E. F, and G indicated a persistent zone of 

depression around Well 4. Well ~I was subsequently over-drilled and scaled. 

Analysis of water samples from WI~11s 4, B, and F indicated PCP concentrations of 6.1. 2.6, and 1.4 

ppb respectively. A second group of water samples was taken from Wells A., B, 0, E, F. H, and 

l. The only weD which indicated PCP concentrations above detection limits was Well I, with a 

concentration of 2.2 ppb. 

In August of 1986 SRH Associates was retained to perform additional sampling and analysis of soil 

and groundwater at the Time Oill Co. facility. Time Oil Co. had regraded the surface of the 

Mixing Area gathering all suspecte.d contaminated surface soil into a centralized area, reducing the 

area to about 60 feet by 60 fe.eL SRH then collected surface soil samples from the same 14 

locations in the Mixing Area which had previously been sampled by Riedel Additiooally, six holes 

were drilled through the warehou:oe floor aad sampled soil beneath the building. Groundwater 

samples were also obtaiDe.d from $j:ycn existing monitoring wells and analyzed. The results of this 

work are summarized in AppcndD: D. pages 14 to 26. 

SRH Associates, Ine. evaluated twelve alternative cleanup technologies and recommende.d soil 

washing as the most logical clean-lip approach., followed by Surface Mounted Thermal Extraction 

and In-Situ Thermal Extraction. The report re.commended performing bench and pilot scale 

evaluations. At the time, these technologies were still in the experimental stage, so Time Oil Co. 

chose to seck other treatment approaches. 

September 
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October 

Tunc Oil Co. rcccMd a work plan from ECOVA for soil and groundwater remediation using 

biological treatment ill above-ground reactors. Three ahem.tive dean up levels were evaluated -

SOO, loa. and .so mg/kg. 

Time Oil Co. contacted ODEO (Ed Woods and Tom Miller) to determine DEO's role and was 

advised that ODEO did nOl nec:e.ssarily need to approve the treatment process.. but would need to 

sign-off tbat the cleanup had been effectively completed. 

ECOVA's Work Plu was amended to set a final cleanup level of 0.5 mg/kg PCP, the praaical 

quutitanoQ limit using standard test procedures. This concentration was selected to reflea 

ODEO's goal of remediating to 1>ackground" levels. 

December 

1m 

Received notification (rom ODEQ (Ieuer dated 11/30/88) that facility was listed on "Inventory of 

Confumeci Releases", site identification number 170. 

April. Oerober 

l22!l 

To reduce the potential (or groundwater contamination, the contaminated soil was excavated and 

stoclc piled in a bermed, lined storage area next to site of original contamination. ECOVA 

performed biological slurry treatment 00 10 yards of soil (rom the stock pile, and achieved 

reduction of PCP from approximately 2SO to SO mg/kg. Further biodegradation was inhibited by 

the presence of mineral spirits and related solvents used in the PCP formulation. 

January. March 

FIeld studies by ECOVA iadicated that. under the existing soil conditions. biodegradation of PCP 

to 0.5 mg/kg would Dot be practical The lowest concentration that could be practically achievt:d 

was determined to be 100 mg/kg. 

December 
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Time Oil Co. submits plan to OOEO (or soil cleanup under the voluntary cleanup program. 

DESCRIPTION Of PRIOR SPILLS 

As mentioned above, at some time during the lease agreement between Time Oil Co. and Koppers, PCP 

were released into the soil adjacent to the warehouse and Mixing Area. This material was probably 

released in combination with the minieral spirits and other solvents which were used in the process. The 

primary cause for these releases appears to bave been intermittent spillage Crom hoses, mixing vessels and 

daily operations, rather than a specific. large spill event. 

During an October 25, 1984 site visit by the ODEO, the 20,000 gaDon storage tanles were inspected. There 

was ob,,;ous ~ual contamination of the soil by incidental spills in [his Cormer handling area. The tanks 

were later removed. 

SAMPLING AND ANALYSIS DATA 

Copies of aU supporting documentation including sampling aod analyses are coatained in Appendix A in 

chronological order and are described bril~ny above in PA I, Section IV, Subsection B. Detailed 

dcsaiptions of soil and groundwater sampling and analyses are included in PA II, Sections I and II. 

BIBLlOG.RAPHY OF ALL FILES, REPORl'S REVIEWED 

The roDowing documentation is included in Appendix A in support of this report under lbe referenced 

subsections of that appendix: 

A 

A-I 

A·2 

A·3 

-Northwest Terminal Woodueatiag Chronology of Events-

DcpartmeDl of Enviroamental Ouali.ty -Request Cor ADalysis- Cor samples lakeD, December 12,. 

1984. 

Letter Ctom John L. Smits (ODEO) 1.0 Debbie Rood (EPA Region X) describing site conditions, 

February 12, 1985. 

Letter Crom ODEO (Richard F. Gates) to Time Oil Co. giving 600 mg/kg as the hazardous waste 

threshold, June 28, 1985. 
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A-4 Results o( samplc aualysis for North West Vacuum Truck Service, February 19, 1985. 

Documentatioa Cor excavation of 240 tOftS of contaminated soil by Chem-Security systems, July 29, 

1985. 

A-5 Ulter CrolD Riedel EDvironmcDtai Services. Inc. to Tunc Oil Co. giving sample results, August 15, 

1985. 

Repcut 10 Tame Oil Co. from Riedel Environmcntal Services, Oaober 18, 1985. 

A-6 Letter from George C. Hofer (EPA - RCRA Permits Seaioo) 10 Timc Oil Co. giving notice that 

PCP will DO loager be ac:ccpted at hazardous waste facilities, December 10, 1985. 

A-7 Report 10 Tame Oil Co. frOID Riedel Environmental Seniccs, February 4, 1986. 

A-8 Time Oil Co. internal memo from Fred Proby on groundwater investigation, May 2, 1936. 

A-9 Report to Time Oil Co. (rom Century Environment Sciences, June 4, 1986. 

A-I0 Report to Tame Oil Co. (rom SRH Associates, Inc.. Oaober I, 1986. 

A-ll Report to Tame Oil Co. from SRH Associales. Inc.. NOYCmbcr S. 1987. 
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v. IIAZAROOUS: WASTE CllARACTERIZA'nON 

HAZARDOUS MATERIALS AND lYPES 

PCP is a light brown material in the solid form, and with a melting point of 360 degrees F., is a solid under 

most conditions. It is largely water insoliuble, although it call be dissolved in water with the pH elevated 

10 10 or more. Its primary usc is as a wood preservative when blended with various types of oil products. 

Appendix C describes all of the chemicals used in the wood treating operation. II contains the following: 

• 

• 

• 

An industry brochure distributed by Koppers which describes the products which were 

produced at the sileo 

A safety bulletin which dl::scribes 'Safety Measures and Precautions for Handling Solutions 

Containing Pentachlorophenol: 

Material Safety Data Sl~eets Cor aU oC the Koppers produas and ingredients, which 

includes Cormulas for the:ir wood treating products. As these chemicals were used in the 

PCP operations on the si'lte, they were released as part of the PCP mixlure. and tbus are 

be present in the PCP contamination areas. 

WASTE GENERATION 

The volumes or hazardous materials and wastes generated annually is unknown. The total volume of PCP 

ClODtaminated soils is estimated to be 3000 cubic yards based on a s~y of the stock piled soil. 

WASTE TREATMENT SYSTEMS 

No PCP waste treatment systems were in operation at tbe site. 
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D PERMITS 

On August 11. 1980. Time Oil Co. completed EPA (orm 8700-12, Notification of Hazardous Waste Activit:" 

as required by RCRA Section 3010. On February 22, 1982, Time Oil Co. requested assignment of a 

generator identification number by correspoadenc:c with the Department of Environmental Quality. 

£ PERMIT VIOLATIONS 

There have been DO knoWD vioIatioDS of the above-noted permits. 

F HAZARDOUS WASTE DISPOSAL 

On June 15, and '28. 1985, 243 tODS of the most heavily contaminated soil were removed from the surface 

of the PCP mixing area. The Uniform Hazardous Waste Manifests documenting the removal and proper 

disposal of this material are provided in Appendix A. with the letter dated July 29, 1985 (rom Time Oil Co. 

to Chem-Security S)"Slems, Inc. This constitutes the only removal of PCP contaminated soil (rom the S:ite 

by Time Oil Co. 
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VL W,4~ CONTAINMENT 

The PCP arrived al the site in granular form in 55 gallon drums. The solveats arrived in hogsheads. 

Materials were blended per Koppers spec:ificalions (Appendix C), and were stored in tanks 20001, 20002, 

and 20003, which were 20,000 gallon tank.!i, and several smaller horizont3~ rectangular tanks. These tanks 

were located to the south of the PCP 'warehouse in the PCP Mixing Area, as shown on the map in 

Appendix B, Figure 1. AU of these tanks and (heir associated piping were remo~ in 1984. 

The area containing the PCP solution stc1rage tanks was surrounded by a concrete bulkhead, which was 

approximately three feet high. This Mixing area was approximately 60 fcet in the north-south direction. and 

80 feet in the easl-west direction, The 'Wall on the west side was decontaminated and demolished in 

November, 1985, after the tanks were removed. This was the only knov.n secondary containment structure. 

The total volume of PCP material spilled at the site can not be accurately determined, since it was the 

resull of an accumulation of smaU inciderlts, not a documented eVCDt. Excavation activities, subsequent 

sample taking and analysis. and surveying of the stock piled soil give an approximate volume of 3000 cubic 

yards of soil that have been impacted. 

(n July of 1985 Riedel International performed sampling and analysis ser'\;ces at the site. The results of 

this work is included in Appendix D. USillg this dala as a basis, an a\'crage concentration of 945 mg/kg 

has been calculated. 

The activities that resulted in the contamination under investigatioD collSisted of a simple operation wbcrcin. 

solvents were heated aod mixed with PCP to produce a variety of wood treating produCl$. The rmished 

product was stored in tanks. as described above, and then shipped to customers of Koppers. The oaIy waste 

materials produc:cd by this operation were empty packaging. tanles, drums and buckets with residual PCP 

and the soil contaminated by spilled PCP. 
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VlL uses TOPOCRAPIIIC MAP 

Topographic maps for the Time Oil Co. site and the surrounding region are included in Appendix B, Figures 3 and 

. 4. 
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VIII. SITE MAPS 

Detailed maps of the Time Oil Co. Northwest Terminal showing the location of the PCP blending area are included 

as Appendix B. and are described below: 

• 

• 
• 

Figure 1 is a drawing from 1972 of' the site which shows the PCP Mixing Area as it existed ducing 

the blending operations. 

Figure 2 is a drawing showing the area of contamination and the location of monitoriDg wells. 

Figures 3 and 4 are topographic maps showing the immediate vicinity around the Northwest 

Terminal Site. 
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IX. SUMMARY AND RECOMMENDATIONS 

Pentachlorophenol has been spilled 00 tbe facilities of Time Oil Co. and bas created a contaminated site. Work 

performed by several consulting groups consistently indicates that the CXlent of PCP contamination is limited to the 

PCP mixing area. 

Tame Oil Co. has, from the early stages of this problem. taken an active. self-motivated approach to cleaning up thc:i.r 

facilities. The site has been thoroughly characterized and fun-scale field trials have demoDStrated that soil washing 

and biological degradation is an effective remediation method. It is therefore recommended that this method be 

used to remediate PCP contaminated soils to a level acceptable to the ODEO. 
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PAl( - PRELIMINARY ASSESSMENT PART II 
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L SOIL PAlllWAY 

OBSERVED RELEASES 

As mentioned in PAl - SectioQ VI Waste Containment. no specific incidents o( PCP spills have been 

documented at the site. Accordingly, -observed releases- is bc:sl described through a discussion of analytical 

information in~cating the extent of contamination. The (oUowing discussion summarizes the sampling and 

analytical work which was performed on the Tame Oil Co. site prior to 1988. Work done on the site after 

1988 by ECOVA is included in Preliminary Assessment Pan Ill. 

Analytical work began with fISh bioassay tests performed in Febnwy of 1983. These tests indicated that 

the soil (rom the former PCP mi-cing area was toxic at the 100 to 1000 mg/kg levels. 

During an October 25, 1984 site 1IWt by Or.egon Department of En,ironmental Quality, there was visual 

evidence of soil contamination in the fomer PCP Mixing Area. On that date, the DEQ advised their intent 

to coDeel soil samples throughout the facility. ODEQ laboratory personnel collected twelve soil samples. 

on December 12, 1984 from the entire facility, using a soil core. The sample locations arc shown OD Figurc:--' 

6 in Appendix B. Soil for a composite at each location was sampled at the ground surface, and at 1, 2, and 

3 fOOl intervals. Analysis performed on each sample included base-neutral extractables, pesticides/PCBs" 

acid extractables, pesticides and EP Toxicity for lead. An effort was also made to identify and quantify any 

other organic chemicals observed with the extraction GC/MS (gas chromatograph/mass spectrometer) 

procedures. 

Al112 soil samples showed concentrations of lead of1ess tban 0.1 mg/l, the detection limit. Concentratiol1!i 

of 5 mg/1 or greater for EPA Toxic lead are classified as hazardous waste. 

Of 12 soil samples tested for fourteen pesticides(RCRA method 625, extracted by RCRA method 3540), 

all showed concentralions of less than 5 mg/kg. the detection limit (or these pesticides. 

Samples for acid extrac:tables (RCRA method 625, extracted by RCRA method 3540) showed all U sites 

to contain less tban the 1 mg/ltg detection limit (or these phenol species except for two samples from the 

PCP storage area - samples 9 and 10. The results are summarized in the roUowing table. 
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ODEQ ANALYSIS FOR ACID AND BASE·NEUTRAL EXTRACTABLES 

Sample 4 Sample 8 Sample 9 Sample 10 

ACID EXTRACT ABLES 

Pentachlorophenol 515 mglkg 1820 mg/kg 

Tetrach1orophenol 12 mglkg 71 mg/kg 

BASE-NEUTRAL EXTR. 

~phorone Imgfkg 

2,4-dinitrotoluene 3 mgfkg 

Fluorene Img/kg 13 mg/kg 

n.nitrOSOdiphenylamine 2 mg/kg 

Phenanthrene 1 mg/kg 14 mg/kg 

Anthracene 1 mg/kg 105 mglkg 

Chrysene 1 mg/kg 

bis(2-ethyhexyl)phthalate - 3 mg/kg 

Also summarized in the above table are tb~ results of the base-neutral cxtractables., method 625. extracted 

'by ReRA method 3540. All showed non detectable concentrations except for samples 4, S. and 9. 

Although polychlorinated biphenyls (PCBs) were detected at several soil sample sites., total PCBs· were well 

below the 50 mg/kg concentration which mquires handling. The analytical results from these samples are 

included in Appendix A. 

Following coordinatiOD with the DEO. the Arlington landfill, and local contractors, 24.76 tons (7781 cubic 

feet. or 288 cubic yards) of PCP contamiDated soil were hauled to Arlington. Oregol1.. The contamination 

level of a sample of this soil wu 1820 m!:/kg PCP. Documentation of the soil removal is iDcluded in. 

Appendix A. Continuation of this effort was later halted due to a moratorium On Iandfilliag of PCP 

contaminated soils. 

In October of 1985 Riedel Environmental Services submitted a report (included in Appendix A) detailing 

the results of their soil sampliDg operations conducted in July of 1985. A summary of the analytical results 

is also provided in Appendix D, pages 1 tllrough 13. This contains a list of PCP. concentratioas in the 

~ samples and a contour map showing PCP distribution at various depths. 
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This data shows high concentrations o( PCP immediately to the southwest of the PCP warehouse and a 

second area which was used as a loading area for blended products. PCP concentrations at these two ar~. 

were 13.soo and 26,550 mg/kg respectively. Page 13 gives the analytical results of three preliminary surfaCl: 

composite samples takeD from outside the perimeter of the Mixing Arca. The samples were collected fronl 

the west. south, and easl directions and analysis indicated PCP conca:ntrations oC 660.860, and 17 mg/kg 

respectively. . 

la February of 1986 Riedel EDvirolUlleatal Sema:s submiued a report (included ia Appendix A) on a 

November 1985 ficJd investigation in which four wells were installed near the southwest corner oC the PCP 

warehouse. Soil sa~ples were takea during installation. The samples from Wells I, 3, and 4 were analyzed 

(or PCP. The results are summarized below. PCP concentrations arc presented in parts per million. 

Depth «(eet) Well #1 Well #3 Well #4 

O· 1.5 1690 65.3 

2-5.4 16.8 116000 

7.5·9 886 11000 

16 - 17.5 110 

17.5 - 19 1.560 

18.5 - 20 574 

32.5·35 62.3 

43.5 - 45 1.59 

47.5 - 49 2.81 

In August. 1986. Tame Oil Co. re-graded the contaminated area in an effort to consolidate the contamillated 

soil and keep it localized. After re-grading. SRH Associates took samples from the same 14 locations ill 

the Mixing Area as Riedel. SRH also drilled six holes in the warehouse floor and collected samples 

underneath the warehouse. The results of the analysis are given ia Appendix 0, pages 14 to 26. Tais 

analysis indicates that although the soil docs contain some amoUDts oC PCP, these amoUDts are very 10""' • 

average concentration (or 30 samples is .5 ppm with only 5 samples having detectable amounts of PCP. 
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Later. in 1989, Time Oil Co., through the sc:rvices of ECOVA Corporation, excavated approximately 3,000 

yards of contaminated soil and placed it in II bermed. protected area. Sampling of the excavated pit at the 

time indicated that all of the contaminated !;oil had be removed, except for soil under the southwest coroer 

of the warehouse. This soil remained uncxcavated due to fear of structural damage to the warehouse. This 

work is described in detail in Section P AliI. 

ACCESSIBILITY 

TUDe Oit Co. site m Portland is a rl:5tricted access.area. The site is completely fenced and access 

is controUed by a gate which ca.a b: opened only with a pass .card. - The site hu a 24 hour guard 

and operatioa.s typically may occur at aU hours of the day. 

Currenlly. the possibility of exposure to contaminated soil is limited, since the contaminated soil 

has been eXC3\'ated, placed in a linc:d, bermed, storage area and covered with a tarp. 

Although site personnel have access to the area, there are no routine operations that would expose 

workers to the contammants. 

CONTAINMENT 

There wc:re no containment facilities to pre'~ent spilled PCP mixtures from reaching the soil A cement 

bulkhead surrounding the PCP Mixing Area had served to contain spills to that immediate area. 

CurreDlly the contaminated soil is covered in a bermed and lined storage area. 

HAZARDOUS SUBSTANCE 
The hazardous substances of contero at the site are PCP and various petroleum based solvents used in the 

blending process for malting wood treating l7foduC1S. The sol~nts include mineral spirits, ketollCS, and 

other hydrocarbon products. Product and M:aterial Safety Data Sheets are located in Appendix C. Also 

included with this material is "'Safety Measures and Precautions for Handling Solutions Contaiaiag 

Pentachlorophenol-
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PCP was the most hazardous substance used at the facility. A toxicity/persistence evaluatioQ of the 

cha.::.ctcristics of PCP was conducted using the method described in Appendix G. PCP's combined 

toxicity/persistence rating factor. using that method, is 15. Persistence of each hazardous substance U, 

evaluated on its biodegradability. PCP exhibits a ring compound structure. and is assigned a persistence: 

value of 2. Toxicity of each hazardous substance being evaluated is givcn a value using the rating scheme: 

of Sax or tbe National rJte Protection Association (NFPA). PCP h4S ;, raling of Level 3, and is assigned 

a toxicity value of 3. These values (or toxicity and persistence give a combined rating of 15. 

PCP's lOtH Ie1Id (Immediately Dangerous to Li(e or Heahh) is 150 mg/ml. It is not considered :1 

carcinogen by the National Institute for Occupational Safety and Health. 

E SITE/SOIL CEOLOGY 

It is believed that much 01 the site has been built up with hydraulic fill from dredging the Willamette River. 

Soil type consists of fmc to medium grained sands and minor amounts of silts and gravels. These soils arc 

normally associated with a former river channel deposit of the WiUameue River. Little day appears to be 

present near the surface, although lenses may OCcur at depth. WeU Completion Forms for ECQVA Wells 

Jl. J2, J3. Bl, B2, Gl, and GlA provide a more detailed description of subsurface soils (Appendix F). 

F TARGETS 

1 On-site Popularioa 

The total number of people employed at the Time Oil Co. Portland is approximately ten. Personnel 

do not routinely work or reside on or near tbe area of PCP contamination. 

2 One Mile Population 

3 

United States Geological Survey Topographic Maps were inspected to determine the number of 

residences in tbe vicinity. The total residential population within a one-mile radius of the site is 

estimated at 3S people (approximately 15 residences). and appears to be concentrated nC:3r 

Harborton. 011 the opposite bank of the Willamette River. There are no residences on the 

contaminated properry. 

Terrestrial Sensitive Populations 
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The enlire sile has been disturbed, liO there are no natural flora or fauna resident on the site, other 

than opportunistic species such as ilDice, rabbits. and birds. 
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II. GROUNDWATER PATHWAY 

OBSERVED REL£ASES 

The following disc:ussiOD summarizes groundwater sampling and analysis work that has been conducted ,)n 

tbe Tunc Oil Co. site prior to 1988. Work coaducted after 1988 by ECOVA Corporation is included in 

PrelimiDaty Assessment Pan 111. 

November, Riedel Environmental Services 

In November, 1985 Riedel Environmental Services installed three shallow and one relatively deep 

well (Well 4) near the southwest corner of the PCP warehouse. A detailed evaluation of the 

boring log data for Well 4 showed that 2 series of clay lenses and silty sands were encountered 

between depths of 18.5 and 35 feet. This zone of low permeability (aD aquitard) appeared to be 

separating a perched upper water-bearing zone from a separate underlying aquifer. 

The boreboles were drilled with a 16-inch-diamcter bollow-stem auger. Each weU was constructed 

using 4-inch PVC casing and saeeD. Unfortunately, during construaioD of Well 4, the annular 

space was rilled with COat$C sand to a level CXlendiJJs above the aquitard. This provided a pathway 

for potentially contaminated water from the upper perched ZODe to flow into the lower aquifer. 

This also appeared to have altered the natural direaion or groundwater flow within a ZODe of 

influence surrounding Well 4. Although tbe observed water table depressioD could represent a 

strODg. natural vertical gradieDt in the vicinity of WeU 4, the influence of this well on adjacent wells 

indicated a strong probability of an induced groundwater sink caused by the unsealed annulus of 

Well 4. This conclusion was reached by Tune Oil Co. UPOD evaluation of the piezometric surface. 

of the perched water, which indicated that wells in dose proximity to Well 4 were appareDtly 

influenced by WeU 4, showing water level depressions, while wells distant from Well 4 were 

~afreacd. The water level in WeD 4 was also found to fluctuate with levels in the Wilamette 

River. whereas water in the other wells did DOl. 
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In an eCCort to reinstate natural groundwater flow patterns in tbe area and to eliminate possible 

intercommunication between upper and lower water bearing zones.. Well 4 was removed by 

overdrilling and the bole sealed on May 14, 1986. 

Apri~ Century Environmental Sciences 

Century Environmental ServiceS performed water level measurements and colJeded samples Cor 

PCP analysis on wells which had been installed by Tune Oil Co. The results are summarized in 

tbe table at the end of this sectiorli. 

May 28, Century Environmental Sciences 

Following abandonment of Well 4, a ~cond group of groundwater samples were coUeded from 

Wells A. B, 0, E. F, H. and 1. or tbe seven wells sampled.. only Well I showed a detCC1ible PCP 

concentration (2.2 ppb). The analytical results arc listed in the table at tbe end of this sedioll. 

August 29, SRH Associates 

1m 

Groundwater was sampled at sevell monitoring points and was analyzed for pH and PCP. Static 

water levels were determined in these wells and at a monitoring station for the measurement of 

Willamette River level elevations. Of tbe SCYCn wells sampled.. only Well 0 showed detectAble PCP 

concentrations (44 ppb). Wells (: and G were dry and could Dot be sampled. The sample 

analytical data are included in Appendix E and arc summarized in the table at the cad of this 

section. 

August 20, SRH Associates 

Groundwater was sampled aI tbe lI,ine monitoring points (Wells A through I) and a.oaIyzcd for 

PCP. Static water levels were determined in these wells and at a monitoring station for the 

measurement of Willamette River water elevations. A PCP concentratioa of 2300 ppb was· 

deteded in WeU B. No contaminatioa was observed ia Wells A. 0, F. H. and l Wells C. E. and 
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a were dry aad could DOl be sampled. Results of the sampling analyses are provided in Appendix 

Eo and are summarized in the table at the end of this section. 

October 16, SRH Associates 

Wen B was rcsampled to verify 'be August 20 aaalysis. A PCP concentratioa of 1000 ppb was 

sub~ueatly determined. 

SUMMARY OF WELL SAMPLING AND GROUNDWATER ANALYSIS 

WeI! No. 

A 

April '86 May '86 

N.D. 

Aug '86 Aug '87 

N.D. N.D. 

B 

C 

o 
E 

F 

G 

H 

I 

4 

RIVER 

2.6 

<LO 

1.4 

6.1 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

2.2 

N.D. 2300 

N.A. NA 

44 N.D. 

N.D. NA 

N.D. N.D. 

N.A. NA. 

N.D. N.D. 

N.D. N.D. 

NS. NS. 

B ROUTE CHARACTElUSTICS 

Shallow groWldwater exists in the alluvial sands of two aquifers uaderlying the site. An Wlcoafmed upper 

zoae of perched groundwater occurs at a depth interval between about 0 and 18 feel below ground surface. 

A silt to clay aquitard. about two feet thick, separates the perched zoae Crom a lower. confined zone that 

maUJraias aD average water level of approximately 20 feet below ground surface. Groundwater flo ..... is 

towards the W'illamette River. with fluctuations related to tides and seasoaal river stages. The aquiurd 

appears to pinch out or termiaate toward the river. It is likely tbat tbe perched water flows somewhat 

downward and IateraDy before catering the river. 
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As subsurface soils appear to be generally quite permeable, groundwater flow c:ao be expected to be fairly 

rapid (100·200 feet/year). In AUgust and October 1987, water levels and groWldwater samples were 

obtained Crom the site wells. These measurements conrLl'med that groundwater was flowing in a southerly 

direc:tioD under an average gradient oC 0.008 {tift. The estimated annual net precipitation averaged over 

20-30 years is approximately 36 inches. 

The pbysic:aJ state of the PCP-alntaining wood·treating chemical at tbe time oC release was that oC a liquid, 

approximately the consistency of a light o,il 

CONTAINMENT 

To halt the migration of PCP contamination from the contaminated soil into the groundwater, ECOVA 

Corporation excavated the contaminated soils. The soils were screened and placed in lifts On a stockpiled 

area lined with a 12 mil polyethylene plastil: liner. A low eanhen berm surrounds the stockpile aDd contains 

any cootamU1:ated rainfall runoff. and a 1~lastic lined sump area catches and accumulates water. AJJ.y 

captured groundwater is pumped into the recovered groundwater storage tank. AJJ. equipment 

decontamination area is located within the: bermed, lined area to provide for cleaning of the earthmoving 

equipment. A steamcleaner is used to a5SllUe that decontamination is thorough. Decontamination fluids 

accumulated in the sump will be treated ill the treatment system after startup. 

The stockpiled soil was covered by six mill~lyethylene plastic sheeting to control airborne dust emissions 

during storage. The sheeting has been carefully weighted to prevent damage by the high winds oc:cu.rriDg 

periodically in the Wdlamette River valley. 

D HAZARDOUS SUBSTANCES 

PCP is the most hazardous substance at. the facility. Its presence. in the groundwater is low and 

inconsistent. The mobility of PCP in groundwater is limited to the mobility oC the solvents, as it is generally 

not water soluble at a pH less than 10. 

E TARCETS 

The shallow water·bearing scdUnents direcdy underlying the site arc not a source of drinlcing water in the 

area. Monitoriag weD data indicates that l:roundwaier in the shallow units appears to flow toward the 
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W"dJamette River. Users of water (rom the Willameue may, therefore, be indired receptors of any site 

groundwater contammatioD. The potential (or vertical (downward) migration of groundwater contaminal1ts 

is not known. 

There arc three possible alternatives for attaining groundwater standards at the site: 

• Maintain present PCP concentrations 

• Reduce levels of PCP collcelltration 

• Prevent any contaminant migration 

Present concentrations in the site groundwater pose no direct threats (0 hum3n health and the en\;ronmcnt_ 

The degree of variation in current levels is unknown due to the 13Ck of 10nS-lerm monitoring data: it is 

cxpccled that these levels will decline as the source (soil) is treared. 
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III SURFACE WATER PATHWAY 

The major surface water feature of the sil:e is the adjacent Willamelle River. No tributary streams run 

through the site and/or drain to the Willameue. Dlher than the immediate shoreline area., DO portion of 

the site drains to the Willameue River. 

The area of contamination is approximately 1/4 of a mile from the banlt.s of the Willameue River. Because 

the site is composed of sandy soils of higb permeability, aU surface waters percolate into the soil and 

become groundwater immediately. 

There have been no direct releases to surfac:e water features (the Wi1Iamene River) at the site. Therefore. 

any communication between the area of contamination and the river must occur "oia groundwater pathways. 

Due to the lack of surface water featurt:s at the site. there are no direct receptors of potentially 

contaminated surf3ce water runoff. 

No analytical testing for hazardous substanc!CS bas been performed on any adjacent water features. 

= 
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IV. AlR PA11IWAY 

PCP is a solid at room temperature. Possibility of air borae contaminants come primarily (rom wiad blown 

particles such as dust. The $lock piled. coa.tamiDated soil is curreatly covered and poses DO threat to air 

quality. 

No program of ambient (bac:kground) air quality monitoring has been performed for the site. The currently 

stock piled soil has been c:ovcrcd by six mil polyethylene plastic sheeting to control airborne dust emissions 

during storage. The sheeting has been care(ully weighted to prevent damage by the high winds occurring 

periodically in the Willamette River valley. 

With regard to on-site volatile organic emissions and possible fugitive dust. the long·term objedive is to 

keep any air contaminant concentrations to background concentrations. During remedial adions, however, 

the objective will be to limit concentrations to OSHA standards. 

As mentioned earlier, the only potential targets Cor volatile emissions are the staff of Time Oil Co. who 

work on site. Their exposure is being minimized by covering the contaminated soil with tarps. 
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v. SUMMARY AND RECOllfMENDAnONS 

Tune Oil Co. owns and operates a petroleum products termin<ll in Portland, Oregon, that provides lank storage 

facilities (or its own and customers' productS. From 1967 to 191n Time Oil Co. ran a PCP blending operation for 

Koppers Company on a portion of Portland racility. PCP was bl:ated and mixed with a variety or petroleum based 

carriers to meet Koppers' specifications; the finished product w:as then shipped off·site. 

FoUowing an inspection of the overall facility in 1984, the Oregon OEQ collected and analyzed soil samples from 

twelve loc:ations including the PCP mixing area. 

In 1985, 288 cubic yards of soil were removed from the PCP arc:a and disposed of :u the hazardous waste landfill 

in Arlington, Oregon. Further site sampling revealed that nol all of the PCP contaminated soil had been removed. 

Before additional quantities could be excavated and disposed o~ however, the EPA banned the landfill of PCP 

contaminated soils (1985). 

In 1986 and 1987, Tune Oil Co. installed groundwater monitorUlg wells in the area surrounding the PCP MiJcing 

Area to investigate possible groundwater contamination, performed additional soil sampling and initiated an 

evaluation of site cleanup alternatives. Analysis oC water s,a,mples indicated limited.. low, and inconsistent 

coDCell1rations of groundwater contamination. 

Sample analyses have shown that PCP contamination in soil is limited to the mixing area. This area was excavated 

in 1989 and approximately 3,000 cubic yards of contaminated soillw been stockpiled in a bermed and line area on 

site. 

Sufficient site characterization has been performed to identify aill cootaminants and pathways and it bas been 

determined that exposure is limited to On site personnel Remediiation will reduce this exposure to aD acceptable 

level. 
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I. BACKGROUND AND OBJ£CflVES 

The purpose of the Data Evaluation Report in this document, and in fact, the purpose of this entire submittal. is 

to determine, with support from proper authorities, a cleanup levd for PCP at the Time Oil Co. - Portland Terminal 

site. 

Much of the contaminated soil containing PCP and associated so:lvenlS has been excavated. and there is little room 

(0 stock pile additional soil. if necessary. Some PCP-c:ontaminated soil was left in place. as its removal may bave 

destabilized nearby structures. It is assumed that this unexcaval:ed soil also contains solve·nt$. 

Time Oil Co.'s primary interest, as it has been since the PCP-contaminated soil was discovered in 1984, is to 

remediate the site. Time Oil Co. would like to establish an achie\'able and appropriate cleanup level which reflects 

the safety and health conditions at the site so that soil proccssirl.g can begin. If further sampling and analysis is 

deemed necessary, it can be performed after processing of the stockpiled soil has begun.. 

The following discussion proposes potential soil cleanup levels fetr the Time Oil Co. site. Site location., potential 

for contaminant migration., and remediation feasibility are among the cOllSiderations essential to establishing an 

appropriate cleanup level 
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II. SOILS 

TUDe Oil Co. would like to work with ODEO to establish a cleanup criteria (or soil at this site wlUch is safe to 

health and the environment. that is based on the characteristics that exist at the site and that is consistent with 

cleanup levels established at other similar sites. 

The Time Oil Co. Northwest Terminal has restricted access, 24 hour a day security and is completely surrounded 

by low population density industrial areas. 

PCP is a non volatile compound with very low solubility in water. It is our understanding that a health-based 

cleanup level for PCP as established by Oregon's Department of Environmental Quality in soils is currently 2000 

mg/Kg. 

There has been a precedent set at other Oregon and national siles 10 treat or remove PCP contaminated soils to 

less than 500 mg/kg. In a similar situation concerning Cascade Wood Products, a cleanup le\'cl was authorized 

which seemed technically achievable and environmentally safe. They were required to excavate and dispose of all 

soi) with greater th3Jl 500 mg/kg PCP (prior to the restriction on land disposal of PCP) and consolidate 3Jld cap 

soil between 20 mg/kg and 500 mg/kg. 

Based on full scale treatment tests at the site, it has been demonstrated that PCP can be biodegraded to at least 

as low as 500 rug/kg. Tune Oil Co. therefore proposes that the soil stoclcpi)e at the Northwest Terminal site be 

treated to a levcJ no greater than SOO mg/lcg and tbat the residual soil then be left on site. Soil washing in 

conjunction with a biological process will be utilized to achieve that cleanup level 
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Ill. GROUNDWATER 

Groundwater sampling has indicated no widespread contamination. However, there docs appear to be $Ome 

consistent contamination oC groundwater immediately downgradient of the contaminated area. Therefore, quarterly 

groundwater monitoring is proposed for one year following treatment 
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IV & V. SURFACE WATER AND AIR 

As mentioned in Part III. surface water and air contamination does not appear at this time to be a significant 

problem. assuming reasonable safety precautions are taken. Currently (he contaminated soil has been placed in 

a lined. bermed. storage area and covered with a tarp. 
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VI. SUMMARY AND RECOMMENDATIONS 

Time Oil Co. bas identified and excavated approximately 3000 yards of PCP-c:ontaminated soil. This soil has been 

stored in a bermed, lined, and covered area awaiting processing. While portions of the soil had contained high 

conceDtrations of PCP, the process of excavation and stock pilil\g has blended the soil to an average concentration 

in the range of 950 mg/kg. 

Concerted efforts were made to eXC3vate all soils with PCP cc.ntamination. yet some contaminated soil remains. 

Some of this soil lies beneath the PCP Warehouse. Removal of Ihis soil would require demolitioD of the warehouse. 

However, this soil is effectively capped and should be safe from leaching by surface waters. Other soil of a lesser 

degree of contamination was left in situ ncar Tank 38009. This low volume of soil remains unexavated Cor fear o( 

causing structural damage to the t3nk. 

There does appear to be .evidence of groundwater contamination at the site; it is limited to low concentratioQS in 

wells directly down gradient from the contaminated site. 

Time Oil Co. recommends the (ollowing: 

• 
• 

The excavated soil should be treated to 500 mg/kg PCP concentration. 

Soil cleanup should be performed through bio14>gica1 remediation methods.. 

• The soil should be left on site after remediation. 

• Groundwater should be monitored on a quarterly basis (or one year. 
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TABLE OF CONTENTS FOR APPENDIX A 

A "Northwest Terminal Woodtreating Chronology of Events" 

A-1 Department of Environmental Quality "Request for Analysis" for 
samples taken, December 12, 1984. 

A-2 Letter from John L. smits (ODEQ) to Debbie Flood (EPA Region 
X) describing site conditions, February 12, 1985. 

A-3 Letter from ODEQ (Richard F. Gates) to Time oil Co. giving 600 
mg/kg as the hazardous waste threshold, June 28, 1985. 

A-4 Resul ts of sample analysis for North West Vacuum Truck 
Service, February 19, 1985. Documentation for excavation of 
240 tons of contaminated soil by Chem-Security systems, July 
29, 1985. 

A-S 

A-6 

A-7 

A-8 

Letter from Riedel Environmental Services. Inc. to Time oil 
Co. giving sample results, August 15, 1985. Report to Time 
Oil Co. from Riedel Environmental Services, October 18, 1985. 

Letter from George C. Hofer (EPA - RCRA Permits Section) to 
Time Oil Co. giving notice that PCP will no longer be accepted 
at hazardous waste facilities, December 10, 1985. 

Report to Time Oil Co. from Riedel Environmental Services, 
February 4, 1986. 

Time Oil Co. internal memo from Fred Proby on groundwater 
investigation, May 2, 1986. 

A-9 Report to Time Oil Co. from Century Environment Sciences, 
June 4, 1986. 

A-l0 Report to Time Oil Co. from SRH Associates, Inc., October 1, 
1986. 

A-11 Report to Time Oil Co. from SRH Associates, Inc., November 5, 
1987. 
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Jan 28 

1983 

April 18 

Oct. 5 

Nov. 15 

1984 

NORTHWEST TERMINAL WOOOTREATING 
CHRONOLOGY OF EVENTS 

Notice given to Koppers terminating 3/1/67 agreement effective 
Harch 31. 1982. 

Bioassay results show !50il sample is toxic. 

Heeting with Koppers a1~ terminal to formulate tank and soil 
removal agreement. 

Koppers removed all penta product and raw material from terminal. 

April 27 OEQ advised that termirlil was to be inspected as part of DEQ/EPA 
. -hit 1 ist- of 44 comparllies. 

June 28 DEQ denied 5/24/84 TOC request to be deleted from inspection list. 

Oct. 25 OEQ inspection and determination to collect samples. 

Nov. 7 Information on terminal provided per DEQ request. 

Dec. 12 DEQ collected 12 soil samples throughout tank farm. of which ·one 
was in penta area~ 

1m 

Jan. 11 

Jan. 24 

Feb. 4 

Feb. 19 

May 14 

June 24 

Status meeting with KOPipers in St. louis. 

Received results of OEQ soil sampling, showing 1820 ppm penta in 
woodtreating area. 

Status update letter to OEQ (Janet Gillaspie). 

Contract executed with Northwest Vacuum Truck Service, Inc. for 
t"eIIOVil of soil and transport to Arl tngton. 

DEQ approved -Disposal Request- for penta conta.inated soil at 
Arlington. 

-Waste Transportation arid Disposal Agreement- executed with 
Chell-Security Systems, l:nc. for disposal of soil at Arlington • 

June 25-28 242.76 tons (7781 cubic feet, 288 cubic yards) of soil removed to 
Arlington. 
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June 28 

June 28 

July 11 

Aug. IS 

Nov. 5 

Oec.13 

Jan. 8 

Feb. 12 

Feb. 26 

Feb. 28 

Harch 6 

April 1 

April ? 

May 8 

Hay 9 

May 14 

Hay ? 

June 4 

June 11 

32319 

Contr.~ct executed with Riedel for penta sampling and analysis. 

Received DEQ interpretation of maximum allowable penta 
concentr~tion in soil (600 ppm) ~nd w~ter (0.15 ppm). 

Received composite sample results showing m~ximum of 860 ppm penta. 

Received individual sample results and contour maps from Riedel 
showing maximum of 26,550 ppm penta (on ground surface where 
·trucks were loaded). 

Amendment 2 to Riedel contract calling. for decontamination of wall 
and installation of groundwater monitoring wells. 

Received letter from EPA advising that there were no commercial 
facilities that would accept penta. 

Northwest vacuum truck contract cancelled. 

Received Riedel report on well installation and soil sampling 
showing maximum penta concentration of 116,000 ppm beneath 
warehouse. 

Received sample analysis results from ATW/Cadweld. 

TOC installed 3 well points (A,B,C) to measure water table 
gradient. 

Submitted invoice to Koppers for their share of clean up costs. 

TOC completed installation of 3 additional well points (E,F,G). 
Water level measurements indicated drainage through Riedel Well 14. 

Century Environmental Services collected water samples from wells 
S,E,F, and 4. 

Riedel completed installation of 3 monitoring wells (D,H,I). 

TOC collected wate.r sample froll well 14. 

Riedel completed removal and sealing of well 14. 

Century collected water samplesfroll wells A,B,D,E,F,H and I. 

Received results of April water samples showing maximum of 6.1 ppb 
of penta in well 14 • 

Paid S3,500 fee to Oregon DEQ for June 1985 movement of soil to 
Arlington. 
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July 7 

Aug. 8 

Aug. 14 

Aug. 20 

Oct. 1 

1m 

Jan. 6 

Feb. 27 

Har. 25 

Apr. 1 

Aug. 13 

Oct. 2 

Hov. 5 

Hov. 9 

Dec. 17 

32319 

Received results of Hay water samples showing only well II having 
detectable concentration (0.0022 ppm) of penta. 

letter to Koppers blriefly sU1IIIIarizing act ion to date. 

Contract with SRH A:;soc. to collect and analyse soil samples and 
evaluate clean-up allternatives. 

Consolidated shall 0\' ·hot spots· of penta contamination into one 
pile. 

Received report froltl SRH on project history, remedial alternatives 
and analysis results. ·Soil Washing· recommended as clean-up 
approach. Bench scale studies suggested as first step in design 
of system. 

Received SRH propou'l for bench scale studies of soil washing 
technique. 

Inquiry into on-site incineration by Waste Tech Inc.: project 
would cost $2 milliorl and take more than one year to complete. 

Soil sample sent to k,eystone Environmental Resources (per Koppers 
instructions) for ana.lysis of treatment alternatives. 

Invoice for $54,780.28 sent to Koppers to cover their share of 
expenditures to date. 

Koppers advised that ,Ji. Campbell (Keystone Environmental 
Resources) and Billy Nolan aSSigned to replace Jay Stebbins on 
this project. Resulb of soil tests and payment of invoice not 

- yet received. 

Koppers reminded of obligation not yet paid. 

Received SRH report 0111 samples collected 8/20 and 10/16 showing 
penta contamination i~1 Vell 8 of 2300 ppm and 1000 ppm, 
respectively. Highest levels found in groundwater to date. 

Koppers re.tnded of obligation. Ji. Campbell agreed to provide 
soil test results and payment of April invoice. Ca.pbell advised 
Koppers wishes to buyout C?f future Habn 1ty. 

Received SRH proposal for treatment by excavation and soil 
washing. Treatment technique to be developed by bench seale tests. 
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Feb. 2 

June 14 

July 21 

Sept. 12 

Received SRH prop05~1 for excavation ~nd temporay stockpile of 
soil while treatment approach is being developed. 

Revised SRH proposal and cost estimate for development of soil 
washing techniques. 

R~quested cleanup proposal from Ecova Corp. 

Received Ecova Work Plan for soil and groundwater remediation 
using biological treatment in above-ground reactors. Three 
alternative treatment levels - 500 ppm, 100 ppm l SO ppm· were 
evaluated. 

Sept 19-22 Contacted Oregon CEQ (Ed Woods and Tom Miller) to determine DEQ's 
role. Was advised that OEQ does not necessarily need to approve 
the treatment process, but does need to sign-off that· the cleanup 
was effectively completed .. 

Oct. 12 

Oct. 18 

Nov. 9 

:'Dec. 2 

Dec. 5 

Jan. 13 

32319 

AIIIIIended Ecova Work PLan to achieve final cleanup level of 0.5 ppr~ 
pentachlorophenol. 

Ammended Ecova Work Plan to include installation of additional 
monitoring wells. 

Signed contract with Ecova. Cost for cleanup .of penta in soil and 
water to 0.5 ppm is fixed at S445,000 for 3,440 cubic yards of 
soil. Excavation and treatment of additional volumes of soil will 
cost S90 per cubic yard. 

Received notification from DEQ (letter dated 11/30/88) that 
facility was listed on -Inventory of Confirmed Releases· (site 
identification number 170). 

Ecova commenced site mobilization. 

Received $59,185.55 from Koppers for their share of investigation 
and cleanup costs through September 19, 1988. 
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r , ',: allprcp" 

• allie (p) unpra •• rved, Nutdent CR' add II 2 SO. In field, Hetala (TIn' IINO] added 1n lab--don't rinse, Organlc(X) muson jar 
I • & i , 
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'Sample contaIner (bottle) 1'8 
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100 rl'Al \1,1' 
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A,: ' 
" ~ " 

<J.:J" :~:~' Location/Sltl' ..J»LL!!::1~'...lOUJ.<1 J------
~or Analy.1a Laboratory No. ""-lO'lu • 

Date lIecelved Lab. prr. il n~i i2.~S Datal 11. Ike a~ 

j\:~! boli~~ed Bya .tEe, • ;(LS ____ _ PrQ(Jtanu _~....,;:';....a.1~O~ ___ _ 
t',,"l 

Data Reported. JAN J $ IS:-S I' ) 

......... ' .. 
.~. 'i' '\.Q • Pur po... ,',. . 

I ,t ------------------~------------------------------------
Itaport Data To. '". 

~ conaant •• I ; ----------------~----------------~------------------------------------------------·l~ab~p-r~epacoa 

.8a~ic (p) unpee.arved, Nutrient (A' add "2S04 1n field, Metal. (Tm) UNO) added in lab--dcn't r~n8e, Ocqanlc(X) aa.on jar , 
· .·;1- . .. . • 
~' ,~,~~ •• Nd. 8aapUng Point Deeodptlon 'Sample Containe.r C~ttlo) ,'. Teat Required 
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~; .~ ..... 
..... ' . ..; 

DATE: 11 DEC .. LEGAL 
U •• : 14-1111 
nu.: 1 
SAIIPL£: ZUlI 

Mault 
IISIXS 

(l PHENOl 
U 2-otLQROPH£!fOl 
(1 %-IIIT1!OPIf£.. 
(1 2,4-DII!£nIYlPIt£!CQL 
<I 2,C-D[0!I.~L 

U C-otLDlD-l-ft£nrtLPHDOI. 

, 

ACID OTlACTAILES 
IlETMOD6lS 

EJTRACTEU It ICRA II£ntaD ]l4' 

... _".~._"" .... _a • ...,.a.ssta ... a=2aa::":'::"a 

__ ... _ ................. ~as .. aa • .a==:s:=~ 

(1 2,C,6-TRICHLOROP~£KOL 

<l . 2, C-IIIlTilQPH£IIOl 
(1 4-NITIOPHEHOl 
(1 2-!ETHTL-4,6-a(!IT~F~t~OL 

(I' P£JTAOI.OR!!PHt'lm. 
(1 TETlAClLDl!OPI'~"OL t. 

IASElICEUTlUIl EXTRACTAJUS 
JI£THO. m 

" 1£PQflT'EJ AS 
2.l,4t6-TET!ACMlaROPH£~QL 

•• ...-: ......... zu •••••• _a _-zsa~. 

AIIUT 
alES 

32319 

<t IlS(Z«OR9£M'J £nD 
<l 1,l-DIO!.GaG2E!t!E1IE 
(l 1.4-1!!:!I'~!~!£.I!! 

<l ',2-t1DLr..JOZL'E 
(1 NUAOU!O£llWI£ 
U HltlOSlHl+fW'fUIUlI£ 
<I .nROI£lIZOE 
<l 1 snPHIlIOII( 

U arS'2-C1t.~rncolTJ flETKAII( 
(I t,Z,4-TlICHLGROIEIZEN£ 
( I IlAPMCIcAI.!.'IE 
<1 II£1AOURQ2UTAO!OI£ 
<t II£rAOflOllfrttL01EXi~OIDE 
(I 2.a1.Q!lIlW!tTIW.L'E 
U ACEW!lTM'I1.£.'I£ 
(1 1(~iHfl'Nr!lAlATE 

<l 2,6-0IltHIOTDlt.'L'tE 

<l ACE1W!11l'.a£ 
(I 2,C-IlI1TRQ!QlUENE 
<t ~~ 
(J It£Tlm.1!fTHAlATE 
U .... ITlQSilDlP1tE!CtlMlXE 
(J 4-IRaIIlP!O'fl P!f9f'fl £Tif£J 
(t NUAOI.IIItC!!!Il:'''I£ 
U rtOAIIT1IP.ElI£ 
(I MnaDE 
(I 'IIIIm. PHTHAlATE 
<I FlIDIMMK£ . 
<1 m£JE 
(I lam. 100Zll PHTJtAlATE 
<I I£Jl rAJ ANT'lttUCDE 
< I CtI'fSt'I£ 
<I 1,J'''ICHUO!~JUDJIC£ 
U IlSr2-£JHTLH£lYU I'!tTHAlArE 
U IOUAJrYREft£ 

. .. 
TOLS0035:24 
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I 

1 

I 
t • 
f · . ; , 

I • , 
i 

I 
, 
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( 

DArE: 11 GEC 84 ~ 

LAI .: 4&-1121 
llcll I: I 
SAR.GU: 11111 

PE5TJClI!ES 
II.ErNQD U~ 

EURACTED I' RCIlA ~ •• 

LEGAL 

_a.s ........ .u ................... _. • 

.......................................... 

, 

<$ AI.IHA·1Ht 
U HUTAC"ftLOR 
<S ALDIn. 
<S HEPTACI!.OR EPaUD£ 
~S ElCDOSllfMl I 
<5 :RAllS-!iQIIAOIlQR 
<5 1,P'-!OE 
<5 ~(aDfU. 

<5 ~.uRl. 

<$ EHOOSlJl!AI n 
<5 '.P'-DDD 
<5 ElOOSlUM CYClIC SllFAT( 
<$ ',"-DoT 
<5 '~~-!HC (lIIDANE) 

3231 9 
TOLS003525 
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" 

.-
' , LEGAL .; . - ., .-

¥' 
31 DEC 84 

GC/MS SCAN to 

84-U'2" Z u,2S 

THE WATER S~MPLE WAS EXTRACTED BY EPA RCRA PROCEQUF=:E :;S4rJ 
(ACETONE/HEXANE' AND AN~YZED BY GC/r'lS. IN AOOITION TO THE F'F;-:ORrTY 
POLLUTANT CHEMIC~LS~ THe SAMPt..E WAS SCANNED FOR ANY eTHER UNKNC:WNS 
A&OVE THE OETECTION LIM!T OF 1.0 MG/KG. NO UNKNOWNS ,WERE !DENTIFI~D 
ABovE THAT DETECTION LIMIT. 

, 

.- .. 
TOLS003526 
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I 
t 
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I 
f 
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f 
I 

f 
l 

"-

ur£: f2 JU 84 

LA. t: 14-11:' 
HEll t: 2 
SNII"L£: 11"7 

lEGAL 

, 

(1 PMEIOl 
(1 2-cHlaRO'H(~ 
(I 2-f11ITROPHE.'Ull 
<I 2,4-0(ftETHYLPHt~0l 

(1 2t4-D(CHLOPOPHE~OL 

< I 4-otl~-l-llE TltllJlME.'IOl 

ACID EITRACTAIL£5 
"ulloa 625 

ElTlAc:m IT ReM 1I£T!40D ~4I 

AIOlIIT fARAI'IETEI 

""" • .....-z.:a= .......... a.::aaaaa..-..::::=:: 

<I 2t 4t '-TlICHLQROPH£HOL 
<I 2,4-DIKITP.OP!£)CL 
<I 4-f11ITRQPH£l0l 
<l 2-!£TH'fl-4. 6-o!~ filO'!of£'.O'. 
<1 'ENTA~OROP~~ 
Cl TETRACII.aROPHE!IOt. .. 

IAWIEUT1IAf. EItlACTAILES 
JI£1lIJI 62S 

ttlEPOlTD AS 
2,l,4r6-TETRACHLORUPHE~0l 

... ..... _ ......... :a •••• ___ ===----_ .a. .ewsaa~ ........... &.a •••••• za=a 

Allourt' Pt.WI£T£R AIOIIT PAAA/IETER 
11&/" II&IQ 

........ ---... ..... ·nt _a:aaa.a: ............ casa ~ ......... = .... :.a:aczsa 

<I IrS(2~_'1I'U mu <I ACEWHneE 
<I ·l,l-DIOI.tJ!I!!EllZEIE <1 2. , ... 11111OTGUDE 
<I .It 4-11tOllOP.aIElZE.'IE <1 FUIJI9I£ 
(I 1, 2-D 10000P.QSEJll£llE CI 'I£nf1'lM'HAlATE 
<1 t£lAOIlQP.O£!!I.ME <l HIT!QSQD IPHE!lTl..A.'! IRE 
ii HiiiWii-vi "''''.I0Il' 'LMiAC i1 4-ii\iW;ar", ;:~"-li. C\..;u 
C1 JnlOlE!tZEJE ' U HEJAOlDRa!£lZ£!E 

. <l ,--. <I PllE!lMMaE 
(t .rs(HIIL~m !£T!IMl (J MlHIttoC£IIE 
(. 1,2, 4-IIIC1U1O!£1ZSE <I OIM"tl PIlI1lAUT£ 
<t WIInw.£JIE <t ruJOIMTHElE 
(J HEJAOloio!UTaeiOE CI maE 
(1 I!EIACIU2OCYC..QP£lrAD'E!IE U 111m 1Oln. I'IflHUr£ 
<t 2-C1l.OItGIWHT'MAUIIE <I IEIZ'.IMTlflACDf: 
<l JCEMPttT1lYL.e,( <l 0tITSER£ 
<l DUIETmPHI'NtLAT£ .' (J 1,1· ... lCHLROI5l11DJ.e 
U 2,'·I'I'TaOfOLUEME U IISr2~T!m..'!£"U f'HnMUfE 

U IWCA.'Ttt'E 

.'. 

-' 

32319 TOLS003527 
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'~ j r c 

,. 

lATE: 12 JAIl ~ ~ 

UI .: 14-1121 
ltD.: Z 
SAII"-E: IUn 

P£STICIDES 
"ETJ!OD 6l~ 

(ITRACTED .f RC!A 1:4. 

"'IKe 

<s 
(S 
<S 
<S 
(S 
<S 
<5 
<5 
<5 
<5 

, <5 
<5 
<5 
<5 

aL!Ht1-BHC 
HEPTACHLOR 
AlDR!. 
HEPTACHlOR ~ltD£ 
£!CDOSULFAII I 
JRAIIS-lSAO!I..DR 
',"-00£ 
DI£lDRI. 
EIIDR!. 
£.DaSUlFAI U 
',P'-ODD 
EllDOSUlF.a ante SUlfATE 
',P'-DDT 
6AIIM-1HC (llIdlAJIEJ 

32319 

LEGAL 

. .. 0 
' ... ' 

TOLS003528 
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1 

LEGAL 
GC/I'1S SCAN 10 

84-1"2" Zl""7 

THE WATER SAMPLE WAS EX'TRACTED BY EPA FcCRA PROCEDURE ~54~ 
(ACETONE/HEXANE) AND ANA\..YZEID BY GC/MS. IN ADDITION TO THE FoRICFHTV 
POLLUTANT CHE"'ICALS~ THE SAMPLE "WAS SC~NNED FOR ANY O:THER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF I.~ MG/KG. NO UNKNOWNS WERE IDENTIF!ED 
ABOVE THAT OETECTION LIMIT. 

, 

. ,. 
o • 0 

132319 
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I 
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DATE: 28 DE.C 84 ~ 

LAI .: 84-1,11 

LEGAL 
IT£! .: I 
SAftIIl£! ZlIl , 

UbT 
11&/1:& 

PAR.t·.£TER 

, 

<t 1'I!t~ 
(1 2-Q1lQRQPHE!Ult. 
<I 2-NITRQP~£HOL 

. <I 2,4-DtflETHYLI'!!EJ(OL 
<I 2,4-Dl~~~!EHDL 

(1 4-ot.ORD-l-fl.£ntYLPHE.1I01. 

AIlOUJIT 
I16It& 

(1 IIS(2-QIL!l~0£nm.) m:1 
<I 1,3-DICHLQ.~IE.~ZE.~E 
(I I,C-DICHLQRO!EK!E.~ 

(I .,Z-.tOtLOROJE.lfZ£JI£ 
(I IlEIAC!l.OP.D£TJI.AM£ 
"<I 1-,uraasa-OI-fl-PRQPYUIII!f£ 
<1 IIT20IElWE 
<1 JSOP!tOROIIE 
(I IlS(2-cMLDRO£THOlTJ!!tTlWlE 
(1 1,2,4-tRICHLDROiEM!EN£ 
U JIAPIIrHAL£!CE 
(1 KEIACHlORD9UT~D(EM£ 

<l HEUCI!I.Ol!caa.QI'erTtDlE~ 

<l 2 -OI.Ol!OHAl'tfTIIAlEJI£ 
(1 A~'~THYlEME 
(I DlftETMfl!HrHALATE 
(I 2,6-DI~lTRaTOLU~ 

acID EITRACTA!L£S 
ftETlIOD m 

EITRACTED I' aeRA ftETMCD l~4' 

(1 2,(,'-lRICHtOP.OP!!~OL 

(1 2,4-D[.[TRQ'~'£HOL 

(1 4-«[r!OP~~~0l 

(I 2-ft£iHYl-4.6-Dt~[TftOP~E~CL 

<I PENTACHLQROPHENOL 
<1 tETRAC4I.DROPHE.lIOL" 

, 

ft. !£PORTED AS 
2,314,6-TETRACHlORC?HE~0l 

JA$£/XEUTRAL ElTP.ACTABUS 
IIETHOD 625 . 

...... 
AIIOUNT 
11&/(& 

(1 A~THE!C£ 

(1 2,C-DIIITROTOlUEX£ 
<1 FtUORE!I£ 
<1 .(ETHYtJttTH~LA!E 

(1 .-.I!RDSOD(P"E.~YLAftINE 

(J c-nQ.'IOf'J!!JYL PH9fn £THE.~ 

<l HEIA0U!9!£KIE!C£ 
(I rHEJrAJTHRE!C£ 
<l MTl!!ACEJI£ 
<1 .,IUTTL PHTHALATE 
<l FtUQRAlT1EJC£ 
(I PlRV€ 
(I IUTYl ItIIZYl PMTHAU TE 
<I l£llCAJ~THUCEIiE 

<l CHRYSDIE 
(1 l,l'-DICHlROaEHltDI~ 

(1 IISI2-ETHTLHEIYLJ PHrH~ATE 
<I IEIZIAJPYREHE 

TOLS003530 

BZT0104(e)040351 
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UTE; 28 CEC 84 

LA. I: 84-1.11 
ITEB t: 1 
SAIlPU: IUt! 

. PESTICIDES 
Il£OOD 625 

EXTRACTED ., RtRA"l54' 

AKOUIlT ,MNlET9l 
"&/lS 

(S AU'HA-BHC 
(5 HEPTACHlOR 
(5 AUtI" 
($ tlEPT~1IR £FOIIDE 
(! EJlDQSllFAII 1 
U TRAIIS-flQ!CACHlQR 
<5 P,P'-OOE 
(5 DIELDRIN 
" EJlDP.11l 

, (S EJlDOSut1A1 U 
. (5 P ,P' -000 

LEGAL 

(5 EJlDOSULFt\Il CYQ.IC SULFATE 
"(5 P,P'-ODT 
(5 &AftftA-JHC (LINDANE) 

32319 

I 
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LEGAL 
~a DEC 84 

GCI'f'1S SCAN [0 

B4-1"28 Z1819 

THE WATER SAMPLE WAS EXT!;,ACTEO BY EPA RCRA PROCEDURE 354!!' 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION ~a THE FRrORITY 
POLLUTANT CHEMICAL.S~ THE SAMPLE loJAS SCANNED FOR ANY OTHER UNLNCWNS 
ABOVE THE DETECTION LIMIT OF 10 NG/KG. NO UNKNOWNS WERE IOEN7IFr~D 
ABOVE THAT DETECTION LIMIT. 

, 

'. 
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I 

I 

I 

LEGAL 
CATE: 31 DEC.. ~ 

LA •• : 84-112' 
HEll t: 4 
SAIIPL.E: lUIS 

, 

<l '!!£HaL 
(I 2-tH1.OtaPHElIOl 
(l 2-IUTRtlPKEH!lL. 
(1 2,'-Dl"£THYLPHE~Ol 
(1 2.4-DICHlOROPHt~ 

<l 4-oa.ORO-1~.£T!fYLPH£JIQl 

~a==::::a .. ==:z.:=, .. r _==" = __ 
NJOUNT 
,ailr& 

_ .. _~.-..a=: ••• • .... aCSt •• ~ 

(1 2,4,6-rRrCHtOP.a~0l 

(1 2.4-Dl~ITROP~~ 
(I ·4-11ITIIllPHEKOl 
(1 2-ftETHTL-4,6-DIKITROPHEIOl 
(l '£J(TAOflIlROP!9r4. 
<l IDRAOlQROPK£.'IOl If 

If IEPIlRTED as 
2,l,4,6-T~~CHLQ!OP~~OL 

IAS£IJrEUTP.At ElTiACTAIlES 
IIF.THOD 625 

••• aaea ... : ......... :zsas w-.. ..... -==sas ... . 

OUT 
11&10 

PARAIIEmt 

........ cs:saas •• ==:a.-.u:·Ut=== __ =-.n __ --==-tt".Crt1t 

<l IlSCl-taQRQEMLJ £1lD 
<l 1,l-DIDllCRQ1£'USI£ 
(I I,'-IICHLOP.QE£N!E!E 
(I 1,2-1ICHlGAGIEJllElE 
(l IlEIAOft QPGETIIAIIE 
(I l-!llTiGSO-Dl""'ROPlUIllE 
<l IITROI£JIZEJIE 
1 ISOPHOIQRE 

(I liS C2-cHLORQET1!IJm lIETIWIE 
(I tt1,4-TRICIU!Q!£IlZEK£ 
(I IlAPHTHt.L£ME 
(1 ME1ACHL~~08UTADl£NE 

(I MEIACHl~'CL~.TAaI£NE 
(J 2-CJ11.~'lAPHrHALE.'I£ 

(I AtEIAPMTH~_£~E 

(I IlftETHTLPKTKaLATe 
(l 2,'-DUIHRaT~UE.1fE 

~ ••• asa::c: .......... &Z ...... a~ 

t I'J -' ,-rl-J ., 
Cl M:EWH~ ~~ ...:-1-'''''-

__ ~~.2~-DljfAQrci~, ::.J. r; ;~"-
1 flUIJR£I£ . ( : - r 
.9.Jl~Ti __ •.. ,.--
~2 Hrr~~~ll~ -. 
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LEGAL 
31 DEC 94 

GC/NS SCAN 10 , ' , 

84-182if Z ,,'''8 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCP.A PROCEDURE ::540 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE F'RIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE. WAS SCANNED FOR ANY OTHER UNJ.:NOWNS 
ABOVE THE DETECTION LIMIT OF 1.16 MG/L. THE FOLLOWING COMF'OUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOWN. 

COMPOUND 

NONANE 
DECANE 
4-METHYLDECANE 
UN DE CANE 
2-METHVLUNOECANE 
DODECANE 
TRIDECANE 
7-METHVLTRIOECANE 
HENEI COSANE 

MGIKG 

1 
4 
3 
19 
a 
46 
67 
39 
37 

TOLS003535 
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TIME OIL COff>ANY 
PORTLAND. OREGON 

PENTACHLOROPHENOL SAMPLING & ANALYSIS 

Prepared by 
RIEUEL ENVIRONMENTAL SERVICES 

P.O. Box 5007 
Portland. Oregon 97208 

October 18, 1985 

TOLS003536 
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ORGANICS ANALYSIS DATA SHEET SAMPLE _: TIME B TREATED 
:::>U", c.A ,.(, 

LABORATORY: WCAS 
LABORATORY ID: 21'3011 

Tent.tivel\1 Identified Compounds 

CAS Compound N .... Fraction Scan Estimated 
Numb.,. Canc(.) 

1- I 7" NT ,toCot&.o",·AoW '~''"i I ~4 I c!i5J2 I ... 0 .., I ~=S. &~- d:!: • ....,:f,~ ."'>5"'1"'- 4' I !! ........ I I l"C'£! &.. 

3. I u.. It".~'.' .• .2 r£a& • ....,~ I 8~ I I ~ClCI 
. 

4. I I I I 
5. I I I. I 
o. I I I I 
7. I I I I 
B. I I I I 
9. I I I I 
10. I I I I 
1l. I I I I 
12. I I I I 
13. I I I I 
14. I I I I 
IS. I I I I 
10. I I I I 
17. I I I I 

B. I I I I 
.1.9. I I I I 
20. I I I I 
2l. I I I I 
22. I I I I 
23. I I I I 
24. I I I I 
2'. I I I I 
26. I I I I 
27. I I I I 
28. I I I I 
29. I I I I 
30. I I I I 

"-

32319 ,OLSOO3537 
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Cal""eld/ATW 
.Job No. 2153 

Oc:tober 9. 19a5 
Page 9 of Jr 

----------------------------_._------------------------------
LAaORATORY REPORT 

------------------------------_._--------------------------------
Sample: Time B 

Pentachlorophenol 
C19-C30 Hydrocarbons -
Isophorone 
Pent.chloroanisol. * 

NA - Not analyzed 
* - Approximate 

a 2319 

Mix 1 

7 E-Q7 

R .... 

11,000 
2,000 
NO (20 
NO (20 

Treated 
Dup. Mix 2 Dup. 

2 E-Ob 7 E-07 3 E-05 

ug/g (PPM) 
Treated 

Dup. Mix 1 Dup. 

-----------------
10,000 460 490 
2,000 2.000 2,000 
NO (20 5 6 
ND(20 20 40 

TOLS003538 

BZT0104(e)040359 
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ORGANICS ANALYSIS DATA SHEET SAMPLE .: TIME B TREATED 
""0) ... ,. .. • ' .. T lC.. 

l.ABORATORY: 
LABORATORY ID: 
DATE RECEIVED: 

CAS • --62-7~ 
18-95-2 
62-~3-3 

111-44-4 
95-~7-a 
~41-73-1 
106-46-7 
100-~1-6 

9~-~1 
9~-4S-7 

39638-32-9 
106-44-5 
621-64-7 

67-72-1 
98-95-3 
78-~9-1 

89-75-5 
10~-67-9 

65-85-0 
111-91-1 
120-33-2 
120-82-1 
91-20-3 

106-47-9 
97-68-3 
59-~0-7 
91-57-6 
77-47-4 
98-06-2 
9~-95-4 
91-~8-7 

99-74-4 
131-11-3 
209-96-8 

99-09-2 

..... 

32319 

WCAS 
21~3Bll 
09/14/8~ 

SEMIVOLATILE COMPOUNDS (PAGE 1) 

L.EVEL.: 
I1ATR IX: 
DATE EXT/PREP: 

MEDIUM 
SOIL 
09/18/8~ 

DATE ANALYZED: 
SPL->EXTRACT: 
STANDARD 10: 

9/2~/8~ 

~G:1ML::0.2ML:1ML 

BNA44 
SENSITIVITY 10: 

·UNITS: 

N-NITROSOOIMETHVLAMlNE 
PHENOL 
ANILINE 
BIS(2-CHLOROETHYL) ETHER 
2-CHLOROPHENOL 
1, 3-0 ICHLOROBENZENE 
1,4-DICHLOROBENZENE 
BENZYL ALCOHOL 
1. 2-0 I CHLOROSENZENE 
2-METHYL.PHENOL 

UQ/O (PPM) 

BIS(2-CHLOROISOPROPYL)ETHER 
4-I'1ETHYLPHENOL 
N-NITROSODIPROPLYA"INE 
HEXACHLOROETHANE 
NITROBENZENE 
ISOPHORONE 
2-NITROPHENOL 
2.4-DIMETHYLPHENOL 
BENZOIC ACID 
B IS C 2-CHLOROETHOXY' t1ETHANE 
2. 4-0 I CHLOROPHENOL 
1. 2, 4-TRICHLOROBENZENE 
NAPHTHALENE 
4-CHLOROANILINE 
HEXACHLOROSUTAD I ENE 
4-CHLORO-3-f1ETHYLPHENCL 
2-I'1ETHYLNAPHTHALENE 
HEXACHLOROCYCLOPENTADIENE 
2.4.6-TRICHLOROPHENOL 
2. 4. 5-TRICHLOROPHENOL 
2-CHLORONAPHTHALENE 
2-NITROANILlNE 
Dt I'IETHYL PHTHALATE. 
ACENAPHTHYLENE 
3-NITROANILlNE 

CONC ----
1. NO 
1. NO 
1. NO· 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. ND 
1. NO 
1. NO 
1. NO 
6. 
1. NJ) 
1. NO 
~.No 

1. NO 
1. ND 
1. NO 
1. NO 
1. NO 
1. NO. -
1. NO 
1. NO 
1. NO 
1. NO 
5. NO 
1. NO 
~.NO 

1. NO 
1. NO 
5. NO 

1 

I 
1 

J 

1 

f 
I 

1 

I 
, 

TOLS003539 
j 
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ORGANICS ANALYSIS DATA SHE~ET SAMPLE .: TIME B TREATED 
O",·,c"''"'E 

LABORATORY: 
L.ABORATORY 10: 

TE RECEIVED: 

CAS .. ==-_. 
83-32-9 
51-29-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 

84-66-2 
7005-72-3 

86-73-7 
100-01-6 
534-52-1 
86-30-6 

101-55-3 
118-74-1 
87-86-5 
85-01-8 

120-12-7 
84-74-2 

206-44-0 
92-97-5 

129-00-0 
85-68-7 
91-94-1 
56-55-3 

117-81-7 
218-01-9 
117-84-0 
205-99-2 

50-32-8 
193-39-5 
53-70-3 

191-24-2 

.WCAS 
21'3Bll 
09/16/85 

SEMIVOL.ATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 

MEPIUM 
SOIL 
09/18/85 

DATE ANALYZED: 
SPL-->EXTRACT: 
STANDARD 10: 

9/25/85 
5G:IML::0.2ML: 1NL. 
DNA46 

SENSITIVITY 10: 
UNITS: UO/O (PPM) 

CONC --== 
ACENAPHTHENE 1. NO 
2, 4-0 IN I TROPHENOL 5.NO 
4-NITROPHENOL 5. NO 
DIBENZOFURAN 1. NO 
2, 4-0 I NITROTOLUENE 1. NO 
2,6-0INITROTOLUENE 1. NO 
DIETHYL PHTHALATE 1. NO 
4-CHLOROPHENYL PHENYL ETHER 1. NO 
FLUORENE 1. NO 
4-NITROANILINE 5. NO 
4,6-0INITRO-2-t1ETHYLPHENOL 5. NO 
N-NITROSODIPHENYLAI"lINE 1. NO 
4-BROMOPHENYL PHENYL I~HER 1. NO 
HEXACHLOROBENZENE 1. NO 
PENTACHLOROPHENOL 490. 
PHENANTHRENE 1. NO 
ANTHRACENE 1. NO 
DI-N-BUTYL PHTHALATE 1. NO 
FLUORANTHENE 1. NO· 
BENZIOINE 5. NO 
PYRENE 1. NO 
BUTYL BENZYL PHTHALATE 1. NO 
3,3'-OICHLOROBENZIDINE 2.ND 
BENZO(A)ANTHRACENE 1. NO 
DIS(2-ETHYLHEXYL)PHTHALATE 1. NO 
CHRYSENE 1. NO 
OI-N-OCTYL PHTHALATE 1. NO 
DENZO(B ~ k)FLUORANTH~ES 1. NO 
8ENZQ(A1PYRENE 1. NO 
INOENOCl.2.3-CD)PYREHF- 1. NO 
DIBENZQ(A.H)ANTHRACEN~ 1. NO 
BENZO(QHI)PERYLENE 1. NO 

RESULTS ARE REPORTED ON A WET WEIOHT B,'SIS. 

32319 

BZT0104(e)040361 



ORGANICS ANALYSIS DATA SHEET SAMPLE tt: TIME 0 RAW DUP£Ic,.6,,, 

LABORATORY: 
LABORATORY 10: 
DATE RECEIVED: 

WCAS 
21:5301:5 
Oq/16~8:5 

SEMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
Oq/18/8:5 
9/~:5/8:5 

SPL--)EXTRACT: 
STANDARD 10: 

5G: IML::O.OIML:IML 
BNA46 

SENSITIVITY 10: 
UNITS: UG/G (PPM) 

CAS .. 
===== 

83-32-q ACENAPHTHENE 
51-28-~ 2.4-0INITROPHENOL 

100-02-7 4-NITROPHENOL 
132-64-q 0 I BENZOFURAN 0 

121-14-2- 2.4-OINITROTOLUENE 
606-20-2 2.6-0INITROTOLUENE 
84-66-2 DIETHYL PHTHALATE 

700:5-72-:r" 4-CHLOROPHENYL PHENYL ETHER 
80-73-7·· FLUORENE 

100-01-6 4-NITROANILINE 
534-52-1· 4.0-OINITRO-2-METHYLPHENOL 
80-30-6 N-NITROSODIPHENYLAI'IINE 
101-~:5-3"· 4-BROf'1OPHENYL PHENYL ETHER 
118-74-1 HEXACHLOR08ENZENE 
87-86-~ PENTACHLOROPHENOL 
8:5-01-8 PHENANTHRENE 

120-12-7 ANTHRACENE 
84-74-2- Dt-N-BUTYL PHTHALATE 

200-44-0" FLUORANTHENE· 
92-87-5--- BENZIDINE 

12Q-OO-o-· PVRENE-·· . 
8~08-7- BUTYl,: BENZYL PHTHALATE" 
91-94-1 3.3'-DICHLOR08ENZIDINE 
~0-~5-3 BENZO(A)ANTHRACENE 

117-81-7 BtSC2-ETHYLHEXYL)PHTHALATE-
218-01-9 CHRYSENE 
117-84-0 DI-N-OCTYL PHTHALATE 
20~-99-2 BENZOCB ~ K)FLUORANTHENES 

50-32-8 BENZO(A)PYRENE 
193-39-5 INDENOC1.2.3-CD)PVRENE 
53-70-3 DIBENZOCA.H)ANTHRACENE 

191-24-2 BENZOCOHI)PERVLENE 

RESULTS ARE REPORTED ON A WET WEIGHT BASIS. 

" 

32319 

CONC 
==_ • 

. 20. NO 
100. NO 
100. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20.ND 
20. NO 

100.ND 
100.ND 
20. NO 
20.ND 
20. NO 

10000. 
20. NO 
20.~D 
20.ND 
20. NO 

100. NO 
20. NO 
20. NO 
40. NO 
20. NO 
20. NO . 
20. NO 
20. NO 
20.ND 
20.ND 
20. NO 
20. NO 
20. NO 

TOLS003541 
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1 ORQANICS ANALYSIS DATA SHEET SAMPl.E 4t: TIME B RAW OUP~c~ 

) LABORATORY: WCAS 
·~ORATORV ID: 2153B15 

1 
Tentative1 ... Identified Co.pounds 

1 
CAS Co.pound N. ... Fl"actlon Scan Estimated 

\ 
Numbel" Cone(.)) 

I'. , t!-:,.. tS:!.~~ ~+Utt.AlS 
, 

I!!:." 
, , .10<10 

2. , UiJ. '''''62 rl.l!Q. 1!'Ir~~1 --.' ~ , , 101:' 

,I 3. , -' , I 
4. , -' , , 
~. I -' I I 

\ 6. , -' I I 
7. , , , , 
B. I -' , , 
9. , -' , , 
10. , -' , I 
11. , -'- , , 
12. I -' , , 

I 
13. , _I· , I 
14. , _I, , I 
IS. , -' , , . , , -' , , 

. ~ , -' , I 
·i. I -' , I 

_ -1. , -' 1 I 
20. 1 -' 1 I 
21. I -' , I 
22. I -' , I 
23. 1 -' 1 I 
24. , _I , I 
2~. , -' , I 
26. 1 _I 1 I 

( 27. I -' , I 
i 28. I -' , I 

29. I -' I I 
30. I -' , I 

r " 

32319 TOLS003542 
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ORCANICS ANALYSIS DATA SHEET SAMPLE .: TIME 0 TREATED 

LAOORATORY: WCAS 
LAOORATORY 10: 2153010 \ 

Tentati".l., Identified Compounds 1 
CAS Compound Name Fraction Scan Estimated 1 

1 Number 

I. !il~·1.I·", I :2(e:!:-"~~'fC~'.·' c .., 
I ~.~ ....4r:.4i!rs4.C4. t!.,.~·~·.t!t!!·u~ .... 

3. I l.l"" f:l."6!Z.d!·'~ ~1~"#<Jil.z 

4. I 
5. I 
O. I 
7. I 
8. I 
9. I 
lu. I 
II. I 
·1;!. I 
13. I 
14. I 
IS. I 

• O. I 
7. I 

I 
I 

;!O. I 
;!1. I ..,.., 
e.c.. I 
;!3. I 
24. I 
;!S. I 
20. I 
27. I 
28. I 
;!9. I 
30. I 

32319 

I 6l.1M- I ,,~ 

I 4.J.14 I 
I A4/~ I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

ConcC.J) (NI'f) 

Z.o 
z .. .,.· .. 
lJl.O (' 

TOLS003543 
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ORCANICS ANALYSIS DATA SHE:ET SAMPLE .: TIME D RA~ DUPL,c.+-rt 

LABORATORY: 
L AIJORATORY 10: 

E RECEIVED: 

WCAS 
21:53815 
09/16/85 

SEMIVQLATILE COMPOUNDS (PACE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
01:U18/85 

9/25185 
SPL->EXTRACT: 
STANDARD 10:· 
SENSITIVITY ID: 

50: lML::O.OlML: IML 
BNA46 

... 

UNITS: 
CAS • --62-75-9 N-NITROSOD II'IETHYLAM INE~ 

18-95-2 --pHENOL.----~-· -
62-53-3 ANILINE 

111-44-4 BtS(2-CHLOROETHYL)ETHER 
95-57-8 2-CHLOROPHENOL 

~41-73-1 1,3-DICHLOR08ENZENE 
106-46-7 1,4-DICHLOROBENZENE 
100-51-6 BENZYL ALCOHOL 

UO/O (PPM) 

95-50-1 1.2-DICI-LOROBENZENE 
95-48-7 2-METHYLPHENOL -

39638-32-9 8 I S(2-CHLOROISOPRO PYL) ETHER 
106-44-5 4-METHYLPHENOL 
621-64-7 N-NITROSOOIPROPLYA"INe: 

67-72-1 HEXACHLOROETHANE 
98-95-3 NITROBENZENE 
78-59-1 ISOPHORQNE 
88-75-5 2-NITROPHENOL 

105-67-9 - 2,4-DII1£THYLPHENOL 
65-85-0 BENZOIC -ACID· 
111~91~1 BIS(2-CHLOROETHOXY)I'1ETHANE 
120-33-2 2,4-DICHLOROPHENOL 
120-82-1 1,2.4-TRICHLDR08ENZENE 
91-20-3 NAPHTHALENE 

106-47-8 4-CHLDROANILINE. 
87-68-3 HE X ACHLOROBUTAD I ENE 
59-50-7 4-CHLORo-3-ftETHYLPHENOL 
91-57-6 2-~HTHALENE 
77-47-4 HEXACHLOROCYCLOPENTADIENE 
88-00-2 2.4,6-TRICHLOROPHENOL 
95-95-4 2,4.5-TRICHLDROPHENOL 
91-5e~7 2-CHLORONAPHTHALENE 
88-74-4 2-NITROANILlNE 

131-11-3 DII'1ETHYL PHTHALATE 
208-96-8 ACENAPHTHYUENE 
99-09-2 3-NITROANILINE 

CONC ---= 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20.ND 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO· 
20. NO 
20. NO 
20. NO 

100. NO 
20. NO 
20. NO 
20 .. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 

100. NO 
20. NO 

100. NO 
20. NO 
20. NO 

lOO.ND 

,0\..S003544 

BZT0104(e)040365 



ORGANICS ANALYSIS DATA SHEET . SAMPLE W: TIME B TREATED 

LABORATORY: 
LABORATORY 10: 
uATE RECEIVED: 

,",CAS 
21:53810 
09/16/8' 

SEMIVOLATILE COMPOUNDS (PAGE 1) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 

MEDIUM 
SOIL 
09/18/85 

DATE ANALYZED: 
SPL->EXTRACT: 
STANDARD to: 

912'185 
:50:1ML::0.2ML: IML 
BNA46 

. SENSITIVITY 10: 
UNITS~ 

CAS • 

62-75-9 N-NITROSODIMETHYLAMINE 
18-95-2 PHENOL 
62-53-3 ANILINE 

111-44-4 BIS(2-CHLOROETHYL)ETHER 
95-57-8 2-CHLOROPHENOL 

541-73-1 1,3-DICHLOROSENZENE 
106-46-7 1,4-DICHLOROBENZENE 
100-51-6 BENlYL ALCOHOL 
95-50-1 1.2-DICHLOROSENZENE 
95-48-7 2-METHYLPHENOL 

UO/O (PPM) 

39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER 
106-44-5 4-METH~HENOL 
621-64-7 N-NITROSODIPROPLYAMINE 

67-72-1 HEXACHLOROETHANE 
98-95-3 NITROBENZENE 
78-59-1 ISOPHORONE 
88-75-5 2-NITROPHENOL 

105-67-9 2,4-01METHYLPHENOL 
6:5-8:5-0 BENZOIC ACID 

111-91-1 BIS(2-CHLOROETHOXY)METHANE 
120-33-2 2,4-DICHLOROPHENOL 
120-82-1 1,2,4-TRICHLOR08ENZENE 
91-20-3 NAPHTHALENE 

106-47-8 4-CHLOROANILINE 
8T-68-3 HEXACHLOROBUTAOIENE 
59-50-7 4-CHLORo-3-METHYLPHENOL 
91-57-6 2-METHYLNAPHTHALENE 
77-47-4 HEXACHLOROCYCLOPENTAoIENE 
88-06-2 2,4,6-TRICHLOROPHENOL 
95-95-4 2,4.:5-TRICHLOROPHENOL 
91-:58-7 2-CHLORONAPHTHALENE 
88-74-4 2-NITROANILINE 

1:31-11-3 DIMETHYL PHTHALATE 
208-96-8 ACENAPHTHYLENE 
99-09-2' "'3-NITROANILINE 

32319 

CONe ----
I. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 

.1. NO 
1. NO 
1. NO 
5. 
l.'NO 
1. NO 
S.NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
:5. NO 
1. NO 
S.NO 
1. NO 
1. NO 
S.NO 

TOLSOO354!5 

j 

1 

, 
j 

l 

I , 
1 

1 , 
• 

1 
I 
r 

1 

J 

~ 

J 
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ORGANICS ANALYSIS DATA SHE~ET SAMPLE.: TIME B TREATED 

LABORATORY: WCAS 
LABORATORY ID:' 2153810 

TE RECEIVED: 09/16/85 

SEMIVOLATILE COMPOllNDS (PAGE 2) 

LEVEL: 
MATR I X: 
DATE EXT/PREP: 
DATE ANALYZED: 

MEDIUM 
SOIL 
09/18/85 

9125185 
SPL->EXTRACT: 
SiANOARO ID: 

5G: IML::0.2ML: IML 
BNA46 

CAS It -----83-32-9 
51-28-5 

100-02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

"7005-72-3 
86 ..... 73-7 

100-01-0 
534-52-1 
86-30-0 

101-55-3 
118-74-1 
87-80-5 
85-01-8 

120-12-7 
84-74-2 

206-44-0 
92-87-5 

129-00-0 
85-68-7 
91-94-1 
56-55-3 

117-81-7 
218-01-9 
117-84-0 
205-99-2 

50-32-8 
193-39-5 
53-70-3 

191-24-2 

SENSITIVITY ID: 
UNITS: 

ACENAPHTHENE 
2.4-DINITROPHENOL 
4-NITROPHENOL 
DIBENZOFURAN 
2.4-DINITROTOLUENE 
2.6-DINITROTOLUENE 

UG/G (PPM) 

DIETHVL PHTHALATE 
4-CHLOROPHENYL PHENYL. ETHER 
FLUORENE 
4-NITROANILlNE 
4.0-DINITRo-~HYLPHENOL 
N-NITROSODIPHENVLAMINE 
4-BROMOPHENVL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
DI-N-BUTVL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE . 
BUTYl.. BENZYL PHTHALATE ~ 
3.3'-DICHLOROBENZIDINE 
BENZQ(A)ANTHRACENE 
BlS(2-ETHYLHEXYL)PHTHALATE 
CHRYSENE 
DI-N-oCTYL PHTHALATE 
BENIO(B ~ K)FLUORANTHENES 
BENZQ(A)PVRENE 
tNDENO(I.2.3-CO)PVRENE 
OIBENIO(A.H)ANTHRACENE 
BENZO(OHI)PERYLENE 

RESULTS ARE REPORTED ON A WET WEIGHT BASIS. 

'-

CONC ---1. NO 
5. NO 
5.ND· 
1. NO 
1. ND 
1. NO 
1. NO 
1. NO 
1. NO 
5.ND 
5. NO 
1. NO 
1. ND 
1. NO 

460. 
I.ND· 
1. ND 
1. ND 
1. NO 
5.ND 
1. ND : 
1. ND 
2. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 
1. NO 

TOLS003546 
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ORGANICS ANALYSIS DATA SHEET SAMPLE .: TIME B RAW 

LABORATORY: WCAS 
LABORATORY 10: 21~3B14 
DATE RECEIVED: 09/16/85 

5EMIVOLATILE COMPOUNDS (PAGE 2) 

LEVEL: 
MATRIX: 
DATE EXT/PREP: 

MEDIUM 
SOIL 
.09/18/85 

DATE ANALYZED: 
SPL->EXTRACT: 
STANDARD 10: 

9/25/8' 
5G:IML::0.OIML:IML 
BNA46 

CAS • 

83-32-9 
51-28-5 

100:::02-7 
132-64-9 
121-14-2 
606-20-2 
84-66-2 

7005-72-3 
86-73-7 

100-01-6 
534-52-1 
86-30-6 

101-55-3 
118-74-1 
87-86-5 
85-01-8 

120-12-7 
84-74-2 

206':-44-0 
92-87-5 

129-00-0 
85-68-7 
91-94-1 
56-5'-3 

117-81-7 
218-01-9 
117-84-0 
205-99-2 

50-32-8 
193-39-5 
53-70-3 

191-24-2 

SENSITIVITY 10: 
UNITS: 

ACENAPHTHENE _ 
2.~-OINITROPHENOL 
4-NITROPHENOL 
OIBENZOFURAN 
2.4-0INITROTOLUENE 
2.6-0INITROTOLUENE 

UGIO (PPM) 

DIETHYL PHTHALATE 
4-CHLOROPHENYL PHENYL ETHER 
FLUORENE 
4-NITROANILINE 
4.6-DINITRo-2-f1ETHYLPHENOL 
N-NITROSODIPHENYLAMINE 
4-BRoMoPHENYL PHENYL ETHER 
HEXACHLOROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
ANTHRACENE 
Ol-N-BUTVL PHTHALATE 
FLUORANTHENE 
BENZIDINE 
PYRENE . 
BUTYL BENZYL PHTHALATE 
3.3 1 -DICHLOROBENZIDINE 
BENZD(A) ANTHRACENE 
BIS(2-ETHYLHEXYL1PHTHALATE 
CHRYSENE 
DI-N-OCTVL PHTHALATE 
BENZO(B • K)FLUORANTHENES 
BENZO(A)PYRENE 
INDENO(t.2. 3-CD)PVRENE 
DIBENZO(A.H)ANTHRACENE 
BENZO(OHI)PERYLENE 

RESULTS ARE REPORTED ON A WET WEIGHT BASIS. 

CONC 
~=== 

20. NO 
100. NO 
100. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 

100. NO 
100. NO 
20.ND 
20. NO 
20. NO 

11000. 
20.ND 
20. NO 
20.ND 
20.ND 

100.ND 
20. NO 
20. NO 
40. NO 
20. NO 
20. NO-
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 
20. NO 

J 

t 

I 
1 

1 

I 
I 
1 
1 
J 

-1 

1 

I 
1 
} 

TOLS003547 
, 
J 
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ORGANICS ANALYSIS DATA SHEET SAMPLE .: TIME B RA~ 

LABORATORY: ~CAS 

·BORATORY ID: 2153B14 

} 
TentaUvel" Identilfied Compounds 

J 
CAS Compound N.m. Fr.ction Sc.n Estimated 

i 
Number Conc(~) 

t. I C1r: k ~.""JWtC ... ,.~IIt'~~.u: I .&v~ I I ZCV:I<" 

2. I "61' UtIJ.-.,.#p ,.. ·a""J. t.t:I.l I .t$WJ. I I 900 

f 
-3. I I I I 

4. I I I· I 
5. I I I I 

\- o. I I I I 
7. I I I I 

S. I I I I 

\ 
9. I I I I 
10. I -' , I 
11. I I , I 
12. I , , , 
13. I I , I 
14. I -' I I 
15. I _I I I .. I I , , 

I , I , 
'3. I I I I 

-~. I _I I , 
20. I , I I 
21. I I I , 
22. I I I , 
23. I , I , 
24. , , , I 
25. , _I I , 
20. I -' , I 
27. I _I , , 
2B. , , , I 
29. I , , I 
30. , , , , 

[' 
I 

l 

32319 TOLS003548 
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Value - If the result is a value greater than or equal to the 
Oete~tio~ Limit (O~). the value is reported. 

ND Indicates that the compound was anal~zed.for but not 

TR 

dete~ted. The minimum O~ lor the sample with the ND 
(e. g. 10. NI)) i. reported based on necelsar .. · concentration 
or dilution actions. 

Indicates an estimated value. This 'la, is used when 
the mass spectral data indicates the presence 01 a 
compou.nd that meets the identi'ication criteria but 
the result is less than the Ipecilied DL but greater 
than ,ero. . 

Indicates an estimated value. This flag is used when 
estimating a concentration 'or tentativel, identified 
compounds where a 1: 1 response 'actor is assumed. 

TOLS003549 
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ORCANICS ANALYSIS DATA SHEET SA~PLE .: TIME B RAW 

LABORATORY: 
LABORATORY 10: 

'·TE RECEIVED: 

WCAS 
21:53B14 
09/16/8:5 

SEMIVOLATILE COMPOUNDS (PACE 1) 

LEVEL: 
t1ATRIX: 
DATE EXT/PREP: 

MEDIUI"I 
SOIL 
09/18/8:5 

DATE ANALYZED: 
SPL->EXTRACT: 
STANDARD ID: 

9/2:5/8:5 
:5C:lf1L::O.Olf1L:lI"1L 
BNA46 

SENSITIVITY 10: 
UNITS: 

CAS • ----62-7:5-9 N-NITROSODII"IETHYLAMINE 
1 8-9:5-2 PHENOL 
62-:53-3 ANILINE 

111-44-4 BIS(2-CHLOROETHYL)ETHER 
9:5-:57-8 2-CHLOROPHENOL 

541-73-1 1.3-DICHLOROBENZENE 
106-46-7 1.4-DICHLOROBENZENE 
100-51-6 BENZYL ALCOHOL 

9:5-:50-1 . 1, 2-D I CHLOROBENZENE 
9:5-48-7 2-f1ETHYLPHENOL 

UC/O (PPf1) 

39638-32-9 BIS(2-CHLOROISOPROPYL)ETHER 
106-44-:5 4-I"IETHYLPHENOL 
621-64-7 N-NITROSODIPROPLYAI"IINE 

67-72-1 HEXACHLOROETHANE 
98-9:5-3 NITROBENZENE 
78-:59-1 ISOPHORONE 
88-7:5-5 2-NITROPHENOL 

10:5-67-9 2.4-DIf1ETHYLPHENOL 
65-8:5-0 BENZOIC ACID 

111-91-1 B IS (2-CHLOROETHOXY) t1ETHANE 
120-33-2 2.4-DICHLOROPHENOL 
120-92-1 1.2.4-TRICHLOROBENZENE 
91-20-3 NAPHTHALENE 

106-47-8 4-CHLQROANILINE 
87-68-3 HEXACHLOROBUTADIENE 
59-50-7 4-CHLORD-3-METHYLPHENOL 
91-:57-6 2-f1ETHYLNAPHTHALENE 
77-47-4 HEXACHLOROCYCLOPENTADIENE 
88-06-2 . 2.4. 6-TRICHLOROPHENOL 
9:5-9:5-4 2,4.:5-TRICHLDROPHENOL 
91-:58-7 2-CHLORONAPHTHALENE 
88-74-4 2-NITROANILlNE 

131-11-3 DIMETHYL PHTHALATE 
208-96-8 ACENAPHTHVLENE 
99-09-2 3-NITROANILINE 

CONC 
--== 
20.ND 
20. NO 
20.ND 
20. NO 
20.ND 
20.ND 
20. NO 
20.ND 
20.ND 
20.ND 
20.ND 
20. NO 
20~' ND 
20. NO 
20. NO 
20.ND 
20. NO 
20. NO 

100.ND 
aO.ND 
20. NO 
aO.ND 
20. NO 
20. NO 
aO.ND 
20. NO 
20. NO 
aO.ND 
20. NO 

100. NO 
20. NO 

100. NO 
20. NO 
20. NO 

100. NO 

I :3231 9 
TOLS003550 

BZT0104(e)040371 



TIME OIL CO. - PORTLAUO. OREGON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Data 

Coordinates Concentration 
Core' X Y Mg/Kg 

J 142.5 161 3.6 
K 117.5 161 10.5 
L 92.5 161 7200 
M 67.5 161 22 
N 155 143 238 
0 130 143 23 
p 105 143 15 
Q 80 143 2205 
R 142.5 125 50 
S 117.5 125 184 
T 92.5 125 534 
U 67.5 125 55 
V 155 107 380 
w 130 107 8.1 
X 105 107 1.3 
Y 80 107 598 

( Z 80 179 2 

32319 
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c[ .!.rpCt.-t'Y\·"- .rf'c:.~._ .. ~:) 
_ ?~"",-k~t.,-;-l-.~' 

Calweld/ATW 

WEST COAST ANA~YTICA~ SERVICE, INC 
9940 Alburtis Ave. 

Santa Fe Springs, CA 90670 

11212 S. Norwalk Blvd. 
Santa Fe Springs, CA 90670 

ATTN: Frank Manchak October a, 1995 

Job Number 2153 -----------------------,------------------------------
LABOR,ATORY REPORT 

-----------------------------.------------------------------------
Samples: 24 soil samples 
Date Receiveda 9-16-85 
Purchase Order No.: 9771/Fra.,k Manchak 

The samples were analyzed 'or the following paraMeters: 

EPA Method 

Permeability 

Volatile Organics B240 

S.mivolatil. Org~nics 8270 

PCBs 9090 

Priority Pollutant Metals 7000 

EP Toxicity Le.ch.te 1310 

Sulfur Dioxide Dr.eger Tube 

The results .re .u ..... riz.d in 'the fol10 ... in9 tables. Detailed 
reports are enclosed an Organil:s Analysis Data Sheets. 

-----------------------------------------------------------------

~/./.;£4~ 
D.J. Northington, Ph.D. 

Technical Director 
---.;~-;..-------------------.. ---------------------------------

&.Ie would appreciate a telepho". call i' you have any qu.stions 

32319 
about this report;. (213)949-2225 

TOLS003552 
.------.-----

BZT0104(e)040373 



TIME OIL CO. - PORTLAtJO. OREGON 
\ PENTACHLOROPHENOL IN SOIL 

Surface Contour Data 

J Coordinates Concentration Coordinates Concentration 
Samele /I X Y H2/K2 Core , X Y H2/K2 

1 
1 81 171 13500 J 142.5 161 1400 I , 
2 71 171 29 K 117.5 161 N/:" 
3 71 161 500 L 92.5 161 N/A 

l 4 71 - 151 5450 H 67.5 161 4720 
5 71 141 5560 N 155 143 4280 
6 71 131 8760 0 130 143 3000 
7 71 121 4870 P 105 143 N/A 
8 71 111 52 Q 80 143 N/A 
9 71 101 20 R 142.5 125 1712 

10 81 181 16 S 117.5 125 522 
11 71 181 7 T 92.5 125 123 
12 61 181 9 U 67.5 125 26550. 

I 13 61 171 95 V 155 107 317 
14 61 161 175 \l 130 107 3385 
15 61 151 18 ;( 105 107 tUA 

l 16 61 141 229 Y 80 107 N/A 
17 61 131 88 Z 80 179 21 
18 61 121 6 

I 19 61 111 3 
20 61 101 2.5 N/A = Not Available 
21 61 91 5.2 

1 37 81· 95 857 
38 91 96 1130 

J 

39 101 97 17 

l . 
40 111 98 3.5 
41 121 98 3.1 
42 131 99 3.2 

I 43 141 100 2.4 
44 151 100 1.8 
45 161 101 171 
46 71 84 3 I 47 81 85 3.6 
48 91 86 6.1 

1 49 121 87 3.2 
50 131 88 1.5 
51 141 89 2.3 
52 151 90 1.7 

J 53 161 91 1.9 

"-
54 171 92 1.2 

l 
TOLSOO3553 

) 

32319 1 
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I 

t TIME OIL CO. - PORTLAND, OREGON 

t 
PENTACHLOROPHEt~Ol IN SOIL 

, Two Foot Contour Data 

t Coordinates Concentration 
Core' X Y Mg/Kg 

I J 142.5 161 3 

I K 117.5 161 8.8 
L 92.5 L61 N/A 

{ M 67.5 161 87 
N 155 143 3.1 

{ 
0 130 . ]l43 59 
P 105 143 16 
Q 80 1.43 N/A 

l 
R 142.5 1.25 34 
S 117.5 1.25 252 
T 92.5 125 123 

1 
U 67.5 125 44 

V 155 107 260 
w 130 107 15 
X 105 107 4.5 
Y 80 107 N/A 
Z 80 179 14 

N/A· Not~vailable 

" 

TOLS003554 
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Department of environmental Quality· 

S22 S,W. FIFTH AVENUE. BOX 1760. PORTLAND, OREGON 97207 PHONE (503) 22g..56!"" 

John Denham 
Time Oil Co., 
2737 W. Coamodore Way 
Seaeele, Washingeon 98199 

f\f!i'I T. .Tnt,n: 

June 28, 1985 

Attached is a copy of a leteer describinq our 600 ppm ineerpreeaeion 
of che hazardous waste pesticide rule for chlorophenolics. 

Please note chat it is used as a quidance for che determination of 
hazardous waste material and does not reflect subsequent clean-up level 
requiremenes. The clean-up criteria should be available from our North
wese Regional Office or our Hazardous Waste Program. 

cc: Janet Gillaspie 
Gary CAlaba 

Encls. 

e 

Richard F. Gates 
Supervising Chemist - OrqanlCLaboraeory 
Environmental Quality Laboratories 

and Applied Research 
1712 SW Eleventh Avenue 
Portland, Oregon 97201 

TOLS003555 
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"Imagineering a cleaner world" 

RJEDEL 
_~_ ENVIRONMENTAL SERVICES, INC. 

32319 

August 15, 1985 

Mr. John P. Denham 
Env i ronmenta 1 Man'ager 
Time Oil Company 
,737 W. Commodore Way 
PO Box 24447 Tenninal Annex 
Seattle, WA 98124 

Dear John: 

Ene 1 osed are the sample results and contour maps as you 
requested. 

I hope to see you soon. 

Sir~w' x1a1bi;'.l/at-
~ Ruddick 
(·1i crobi 01 ogi st 

JHR:rrh 
Enclosures 

For Fast Emergencv Response. Call I:nvlronmental Emergencv ServIces Co. 
on 24·Hour Hotline 18001 J34.QCX)4 

i2:' .~ .• -: : .. ,. 
.~. '.: ... 
~: , ....... 
~;:'~ .~~ ~~~.:.: 

o 5 •• ~.,:. \-e-
~. :, .......... -.. ~ -.: 
~: i.:. .~~ 
if •• " of ••• .;. ~~ •• 

rA· ~:: .:,.~.~ 

TOLS003556 
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50.280-UO . 
2,OOO-UO :: 

25-14 * 

54,320-00 . 
2,000-00 = 

27-16 * 

53.700-00 . 
2.000-00 :: 

26-85 * 

53,840-00 
2.000-00 :: 

26-92 * 

55,280-00 · 
2,000-00 :: 

27-64 * 

53,280-00 · 
2.000-00 :: 

26-64 * 

54,260-00 · 
2.000-00 = 

27-13 *-

56.820-00 · 
2.000-uO = 

28-41 * 

54,280-00 · 
2,000-00 = 

27-14 * 

32319 

24.72 
26.51 
26.29 
26.4 2 
27_1 6 
26.60 
26.81 
27_39 
26.54 

238.44* 

2 S. 2 2 
27.0 5 
26.83 
26:96 
27.71 
27.1 4 
27.3 6 
27.95 
27.0 a 

243.30* 

TOLS00355"7 
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Qlli. LOADED AT NW UNLOADED AT CSS CHANGE EHROUTE 

6125/85 25.14 25.22 -.08 

6/25/8S 27.16 27.0S +.11 

6125/85 26.85 26.83 +.02 

6126/8S 26.92 26.96 -.04 

6126/8S 27.64 27.71 -.07 

612b/8S 26.64 27.14 -.50 

6/28/8S 27.13 27.36 -.23 

6128/85 28.14 21.95 +.19 

6128/85 

Total Tons 242.76 243.30 

Average Tons 26.97 27.03 -.54 

" Hine truckloads shipped. Total quan'tity rece1ved at destination was 
within 112 ton of quantity loaded. lGood show. 

TOLS003558 
,-. 
t~, i... C· :... ~ 
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.--.. CHt:;M-SECLlkITY SYSTEMS. c ... ~ .... ~., 
'P' Sr~R HI)llfE 

INC • 

"V ~RL~NG10N" OR 
______ ~0.3/.~::t4_::?~~;:1_. ___ . _ 

SERVICE fo'ROVI[IE[1 BY: 
MUNG TON FACILITY 

r-' -------_ .. _-- ._------_ .. __ .. 
TIME OIL CO 
.1:005 N BURGARD R[I 
PORTLAND OR '37203 

'- _. - _ .. _- _.- -- -_._-- .. _--- --: ..... - - - _ .... _-
.. --_. __ ._-------_._--

.SEf;:VICE DA TE REFERENCE NO. /DESC UNIT QlIANTLry 

os/=S!S~ 0000073874-0.1 
DISPOSAL SERVLCES 
rCDl:.fo<AL lAX 

06/28/.9'5 000007'.3876-0.1 
DISJ=,(ISAL SERVICES 
FElJERAL TAX 

Rtrial; T:"; 
"DOncSS ) P. I) • SI)X .1~6 

SELLEVl.lE 

Fo'CP CON 1 AMINATED SCIIL 
OR 'rONS 27 • ·35 
OR DRY TON 27.39 

f'CP ecrH AM INA i ED SOIL 
(lR TONS 27.0·9 
OR LIHY TON ~6. ~4 

NE1' ~:O [1.:.(:.:. HF TEh: 
Lt.,J·,;OI(·E DA I E 

850703 

RATE AMOUNT 

prix -El;::'·9.9 
.1.10 • 0000 :), 074. ~5C 

~ • .1300 ~8. ~:4 
SUBTCI rAL 3, .1:'::2.~,4 

PDX -E.1~S.,? .. g 
.1.10.0000 Z.97S.S0 

2 • .1300 
SUBTOTAL 

TOLS003509 

BZT0104(e)040390 
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12005 N BURGARD RO 
?;:'RTL~.·"D OR 97203 

, .... u_ ~._ ~:=:~: :=~:.,~~.': .. ~ ... -~~2i ~~~ ~J~}~~;[~1!~~~~{~}·~~_ .. ~ 
{ .' JICE r:~ 1 E REFERENCE NO. /DESC 

. -UNIT aUANTlrV F:ATE A:-1')".JNT 

;ZS/SS 0OOO073e~3-o1 
['ZS?OSAL SERVICES 
F~~ERAL TAX 

!S/85 000007'38~-o1 
rl~SPCISAL SERVICES 
FEDERAL TAX 

;;/85 00000738213-01 

( D~SPOSAL SERVl.CES 
FEDERAL TAX 

~~/S5 OOOOO;~:<.~4·f!.-0 1 
DISPOSAL SERVICES 
FEDERAL TAX 

/Z7/e.5 00OOO7"3.S50-o~' 

DISPOSAL SERVICES 
FEDERAL TAX 

27/85 0000073S51-o~ 
DISPOSAL SERVICES 
FEDERAL TAX 

i 

PCP . CONTAMINATED SOIL 
CA TONS 25.22 
OR DRY TON 24.72 

PCP. CONTAMINATED SOIL 
OR TONS 27.0~ 
OR DRV TON 213.51 

PC? O:)NTAMINATED SOIL 
OR TONS 2~.S3 
OR DRY TON 26.2g 

PCP CC~TAMINATED SOIL 
OR TONS 26.96 
OR DR\" TON 26.42 

PC~ C(iINTAMINATE[' SOD-
OR TONS 27.71 
OR OR"f" TON 27.~6 

PC~,· CONTAMINATED SOIL 
OR TONS 27.1.4 
OR DRY TON 213.60 

PDX-E.l.3SSS 
~10.0000 2.774.20 

2 • .l~?0 52.'='5 
SU~TOTAL 2.SZ~.SS. 

PDX-E13588 
.110.0000 =.975.50 

2.1300 S~.47 
$LIEITOTAL 3. 031.:='7 • 

PDX-E.13SSe. 
.1~O.OOOO 2.SSL.30 

2.1.300 
SUBTOTAL 

56.00 
3.007.~0 • 

PDX-E13SS8 
.110.0000 2.96S.~0 

2.1300 56.27 
SUEITOTAL 3.02~.87. 

PDX-E.l3S8S 
.110.0000 3,048.~0 

2.~300 S7.8S 
SU9TOTA~ 3 • .105.95. 

PDX-E~3S88 
.110.0000 2,985.40 

2.1300 SS.~6 
SUBTOTAL 3, 042. OS * 

I /Z!!./8S 0000073873-01. PCP CONTAMINATED SOIL PDX-E.13saS 
.110.0000 3.003.60 DISPOSAL SERVICES OR TONS 

.... FEDERAL TAX OR DRY TON 

-TO ~ P. O. eox 1866 

Jeess y ~~~~_. __ . . .._ ~_~SO<09 
-.~~-:::;-~ ~. 1:1.:.-_:.: .. ' .'-:=".= ".':i -rli·;;C;;,!;-,.;r··'":I?Ii-';~ 

~JK VOll FOR YO'JR etJSINE55! ORIGliNAl:.'NVOICE 
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LEGAL \~\~C\ 
DATt: 28 DEC 84 

~ , . U' .: 84-1'21 

1 

" 

132319 
\ 

ITO I: ~ 

SAII'L£! IU" 

ACID EITIACTA.LES 
ftETMOI 6~ 

ElTlACTED BY .CRA ft£TIIOD 1~4f 

... ___ .. _ ....... a ••• ~::a:a:r=s:=---........... 

AI'IOUItT 
"&Il& 

, 

<1 'MEIIOl. 
(I 2-CHlOROPM£~l 

<1 2-!C(TRIIPHEHOl. 
(1 2,C-DlftETHYLPHEHQl 
(1 2t C..fICHl.OROPH£H0l 
<1 4-cHLORQ-l-fl£nmJHEMat. 

AllQU!(T 
1I&ll& _ ......... -....-...... 

<l IlS(2-ouROETHYU EnI£K 
(1 1, leD 1 0!I.~I!Q&9Zm 
(1 1.C-DICHLaROJEMlENE 
Cl It 2-DIDlL02O!EMWI£ 
(I KEIACII.:OJ!~IIE 

(1 1-!lITRGSO-II+i'IlOPYlMUE 
(I IJTIOIWEJE 
(1 ISOPtlORQII£ 
<l IlS(2-CJIL1IP.G£11fOUI IIET1fAII£ 
(I I t 2,C-TRICHLORDI£JI£KE 
<l JWlHTIIAUJ(£ 
(1 KEJACHlOROIUTAOlENE 
(l HElt.CHI.ORaaa.OPOTADJEJfE 
(l 2-QtLQRONAPHTHAI.EII£ 
(I . AC£.~PHTHYID£ 
(I DIP.ETHTlPMfHAlArt 
(1 2,6-D(1I1T~OtQLUEN£ 

.. 

NIQUiT 
SItS 

(I 2.4."TRICHlOROP~t~0l 

(I 2,C-oI.JTP.OPHE~Ol 

(1 C-lITR~~aL 

<1 2-fl£THn -C, 6 -0 IIUTRQPHEICQl 
(1 PElTACHLa!aPH£~Ol 

(I TETRACHLOROPHt~QL tt 

IASEIIIEUTRAl EI T'P.ACTABUS 
"£THOU m 

.. UPORrED AS 
2,1.C,'-TETRACnLQROPHE~OL 

__ .... • ....... na==aa .. =a .............. aa:===:: 

U AaJIAllHTlIElIE 
(I ZtC..frllmOTOLU£Jf£ 
<l RUQR9(£ 

(1 Il~lHtHALATE 

(1 I-IITRaSQD(PHENTLAl'IfKE 
U C-IRQIUIPI9TL !'ItElIll ETH£R 
<l IEIACJUIIOIEJIIEICE 
Cl Ptt£JIM!!l~!fE 
(1 NlTJIlAtElIE 
<l Ilaum PHTHAlATE 
< 1 flUORAl1'HEKE 
<l 'YISE 
(l IUTn I~ln PHTHALATE 
(1 I£IZlA)Alttll.AAC£IIE 
( 1 QIIYS£RE 
<I 1.1'-D(CHlP.08t~l(D(H£ 

«( IIS(2-£THTLHEIYlI PHTHALATE 
(1 I£IHAJrrR£JI£ 

TOLS003571 

BZT0104(e)040392 
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DATE: 28 DEC 84 

LAI t: 14-Jlll 
ITElI .:, 
SAN'L£:ZlH' 

PESTICIDES 
ftETHOD 625" 

ElflACTED 'T RCRA l34. 

lEGAL 

. 
• aasaa: ............... aaa:a&aa .. aa::: .... .. 

AllOT 
116/l& 

<5 AlPHA-iKe 
<5 HEPTACHlOR 
<5 AURia 
<5 HEPTACHLOR [paIIDE 
(S ElDOSULFAI I 
(5 TRAMS-NONACHlOR 
<5 ',"-DDE 
<$ DIElDRII 
<5 t'CDRI. 

, . <S ENDOSULFAI II 
(5 P,P'-DDD 
<5 E.IfDOSUlfAI cynIC SUlFAT£ 
<5 P,P'-DDT 
<5 6AMA-!HC (llHIIANEJ 

32319 

t .. 

• 

TOLS003572 

BZT0104(e)040393 
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LEGAL 
28 DEC 84 

GC/t1S SCAN 10 

84-182" Z18"9 

THE WATER SAMPLE WAS EXTRACTED BY EPA RC~A PROCEDURE ~~4e 
(ACETONE/HEX ANE) AND ANALYZED BY GC/MS. I N ADO I T I ON TO THE F'R! OR ! TY 
POLLUTANT CHEMICALS~ THE SAMF'LE WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 10 MG/KG. NO UNKNOWNS WERE IOENTIFIE:O 
ABOVE THAT DETECTION LIMIT. 

, 

32319 
TOLS003573 

BZT0104(e)040394 
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lEGAL 
DArE: 28 DEC 84 

LAI I: 8H.ll 
ITEI .: II 
SAIIPL£: lllll 

AIIUT 
11&/(& 

PARMETER 

, 

<I P190L 
(1 2-cHlOROPHEMDl 
(1 2-NITRCPHt~0l 

(1 2t'-DIP.ETHYlPH~QL 
(1 2,4-DICHLQ!OPnt~L 

(1 4-ot.ORO-l-fIETHYLPII£HOl 

ACID ErTRACrAILES 
II£THGD 6~ 

EITRACrED IT RCRA IIETHOJI ~4f 

AftOtUlT 
II&lf& 

PARAII£TER 

(I 2,4,6-TRItHlOROPHEMOL 
(1 2,4-DINITROPHENOL 
<1 4-iITROPHEMOl 
(1 2-«ElHTL-4,6-DINITRaPHEMot 
<1 PElTAQIlQ.I!OPH£.'1OL 
(I TETRACHLOROPHEHOl.' 

IASE/NEUTRAL EITRACTAJL£5 
IIETlIOD 625 

II RUORTEI AS 
2,3,4,6-TETRACHWQP.~HEHQL 

.. _ ....... ----_ .. --. .... .. ~ ..................... -....... 
NIOUIT PAP.AlETEI MOUlT PAAAII£TEI 
16m lIi/d 
~ .......... --- ..... --.. _ ..... _______ ..... _ •••••••• :aa=~-.:a 

<t ItS(2-ClUlGEMlI £MIt U IC£1WItHE.Il£ 
<1 1,1-GIOl.II!9I£11l£!t£ <1 2,'-GtJITP.OTOLUEXE 
<l 1,'-GIaa.QRI'~· (I FlUOltE!l£ 
<1 1,2-GICIl1IP.o!E!!£!E .<1 DIET1m1HTKAl..ATE 
<l 1I[1ACII.!J!!0£!!fA.'E U ... ITROSOOIPHE.'LAftINE 
(1 .-11 TIQSQ-G i -I-PlOPrLAIIINE <1 4-IAGIIOPH£!IYl PIfEIY!. ETU!I1 
(I InaolEllIEJIE (I 1lE1ACII.QRQrdl1Ell£ 
<I ISOPHOP.Oll£ U PlDMTHR£M£ 
U 1I5(2-oLOROEnGlYJ IlETHME U Al1lCRACEJIE 
<l 1,2,4-TIICHLDROIEIllEKE' (I IlIUm. PHTHAlATE 
u IlAPHTHALEME <1 FlUDRAITJf£1IE . 
<l ""ACIUROIUT~D IENE U PYI£JI£ 
<l .tE1ACII.OROCYClIIPElT o\D I £11£ U 1Um. IEIln. PHTMAU rE 
<l 2-oLOROIIAPHnw..£IE n IEllfA'AlTKRACENE 
<l ACEIIAPMTHYl£NE" <1 OIIIT5£JE 
U OlftETHTLPHrMALArE U l,l'-DICHLRO!ENIIDINE 
<l Z,'-DI.IT~aTDlUENE <I IISIZ-(TH!LHEIYlJ PHTHalATE 

U lUI fA' PYR£I£ 

32319 
TOLS003574 

BZT0104(e)040395 
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DArt: 21 DEC 14 ~ 

U' .: I.-liD 
HEll I: , 
SAfIIIf..E: lUI' 

PEsnellES 
ft£THQD 62~ 

EITRACTED If RCRA 134' 

alllJURT 
1I&1l& 

PAIWI£TER 

<5 MIHA-IHC 
<5 H£PTAOLQI 
(5 ALlRI. 
<S HEPTACHLOR £POIIDE 
(S EIDOSUlF AM I 
<S TIAICS-IUlHAClll.OR , 
(S ',"-DOE 
<5 DIELDRIN 
<s WIll 
<$ OIlOStl.FM U 
(5 ',"-000 . 

LEGAL 

<S £llIOsutFAI CTC.!C SUlFATi 
(5 P,P'-DDT 
<S 6AMA-1HC (lL'fI!AII£) 

32319 

\ 
a . 

. .. 
TOLS003575 

BZT0104(e)040396 
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LEGAL 

l 

t 29 OEC 84 
l GC/MS SCAN 10 

84-1C!29 Z19l" 

l THE WATER SAMPLE WAS EXTR~~CTED BY EPA RCRA PROCEDURE :::54{~ 

(ACETONE/HEXANE) AND ANALYZED E~Y GC/MS. IN ADDITION ·TO THE PRIORITY 
POLLUTANT CHEMICALS~ THE SAMPLE~ WAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 11:' MG/KG. NO UNKNOWNS WERE IDENTIFIED 

" i 
i 

ABOVE THAT DETECTION LIMIT. 

I 

i . -. 

t • , , 
l , 
t 

f 
I 

1 

I . 
1 

.... 

{ 

I 32319 
TOLSOO3576 

BZT0104(e)040397 
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LEGAL 
U' .: 14-112' 
ITEII .: 7 
SAIII'U: Z 1I1l 

AIlOUtT 
1I&llS 

'AIAll£TER 

, 

<I PH£.1fOl 
(1 ~-cHlOP'QPst~OL 

(I 2-KIJROPP.ENOl 
(1 2,4-DlllEnm.F!!£!iQL 
(1 2,4-DICHlQP.OPMEHOl 
U C-QILQRQ-l-fl£!HY1J't!90l 

ACID ElllACTA!US 
IlETHOI 6~ 

EITRACTED II RCRA ftEiHOD 3:4. 

<I l,4,6-TRICHlQRaPHt~0l 

<I l,4-DINITROPH£!Ql 
U 4-fillTROPtt£JCOL 
(1 2-«ETHYL-f,6-DlftITROPH£MOL 
<1 PEIlJ AO'.IIRO~OOl. 
(I rETRACII.ORQPHENOl It 

IAS£/NEUTRAl EXTRACT AIlES 
"ETHOD 61~ 

.. REPORTED AS 
2,l,C,6-TETRACHlORD?HEIOl 

...... s ............... sa:&!-__ razaaaa&"tZU •• ...:s •• 

AIIOUIIT 
/l&llS 

'WIIEJE! 

..... _ .............. __ ..... aa •• a.aa~ ••• 

<l IIS(l-tll.OftO£ilfYlJ m£l! 
(I 1,1-DICHlQRQ!t'ZElE 
<1 I,C-DIDI.02IIBt'I!£NE 
(I I,Z-DICHLQROIE!ZEXE 
<"1 KEIACJLQRG£THA!I£ 
(I ."ITP.osa-.I""RllPILA!I~ 
(1 IITRO!E1!£NE 
<t ISI!PHOROK£ 
<1 IISC2-cHlCROET1IOlYJ I'IETIWE 
(I 1,2,4-TRICHlOROJEIZEKE 
(1 IlAPHTJI.AL!.1fE 
(1 HEIAClP_O~C!UTADr£XE 

(1 KEIACHLOgIICTCLQ;ExT~DrEXE 

<l l-QI.QI!OJlA9MTHAl£ll£ 
(1 ACt~HTHYWt.e 

(I D[~TH'LPHTMAlAtE 

(I 2,'-O[.IT~OrOlU£ME 

MJlI(J 

I'I&ll& 

(1 I1CEIAI'Ifl1IEl 
(1 2.'-DIXlTiOTOLUEHE 
(I 11.UOR£!IE 
<l IIETHn..eflTHAlAT£ 
(I ."ITROSQDI?~TlAftIJlE 

(I C-1ROI!OI'teYl '!'.!!CTl £TH£R 
<l . I£IAOUlROJE!lZt'E 
(1 PM£!WITHIIDE 
(I . AIT1IRACElIE 
U DllUTll. PKTHAI..A IE 
(I FUIOIAIITHEIIE 
(1 PYIEJE 
<l IUTl\ IElIl1l '1!!!oi,uTE 
(1 IElI (AI •• nIIAC£..e 
(J CIIlYSEJE 
(I 1,l'-OICHLJOaENIID(NE 
(l IIS(2-£TIfYlHEnu '!tntAlArE 
(I IEIZ IIJ'YI£.II( 

32319 
TOLS003577' 

BZT0104(e)040398 



l LEGAL , ?-\\~~ 

l DArt: fl JAI IS ~ 

.: UI I: 84-If1. 
I · Irtf! .: 1 , 

SAIII'l£: 11111 

t PESTICIDES 
MOOD 62' 

( £ITRACTEI IT RCRA 1se, 

....... ___ --. .......... _. .. aaa;a ... 

1 
MOUMT PARAllEl£! I 

\ 1161K& 
..... =::a.a.===::aaaaa:a.cz ........ aata::: ... 

I <, ALPHA-IKe 
<5 H£PTACHLQR 

\ 
<5 Al9RIII 
<5 HEPfACllOR £Pall DE 
<5 EllDOSUlFAII I 
<5 TP.AICS-IIQNACHlQR 

I <s P,po-DDE , <s GlaDR11I 
<, EKDI!lII , <5 t'DOSUlFAI II 
<5 P,po-DDD 
<s VlDOSULFAN cya.IC SULFATE 
<5 P,P'-DDT 

I <5 '''''JlA-iHC (UIQAE) 

• 

· 
I 

'-

J 
\ 

.32319 
TOLS003578 

BZT0104(e)040399 
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LEGAL ??{~ct 

bJf1 
"3 JAN 8~ 

GCI'MS SCAN 10 

84-1"2" ZI"11 

THE WATER SAMPLE WAS EXTRACT:E.D BY EPA RCRA F-ROCEOURE ::S4(~ 

(ACETONE/HEXANE> AND ANALYZED BY GC/MS. IN ADDITION TO. THE FR!ORITY 
POLLUTANT CHEI'1ICALS~ THE SAMPLE WAS SC~NNED FOR ANY OTHER UNKNOWNS 
ABOVE THE OETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

.' 

32319 TOLS003579 

BZT0104(e)040400 
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DArE: fl JAit 85 

LA •• : 84-1121 
nEIl .: 8 
SAftPl£: lIIl2 

LEGAL 
.. ----- ~ 

ACII EI~RACrAILES 
ftETHtlD 6U / • 

£ITRACrED If IICIA KUMOD m. / ,. 
"" .-. -------_ ... a.=a:z:a ...... =:=a.~ ....... na~a:_ 

AJIOlIIT 
116/[6 

PAlAIIET'EI 

(1 PM:NOL 
<1 2-cHlOROPMEHOL 
(1 2-NITRaPH£HOL 
(1 2,4-DIftETHYLFH[~l 

<l 2, 4-D ICHlI!I!Q.OME.'IOL 
<l 4-cHlI!RO-l-ftErHrLPH£Hl!. 

, 

"'OlIIT 
116/(' 

PARAP.£TER 

MOUlT 
IISft& 

PARAftETEA 

.............. a:zc ........... c .... aa .......... aa 

(1 2t4t'-TltCMlaP'QP~0L 
(1 2,C-Dll'TROPKENQL 
<l 4-lnRQPH£HQL 
(1 Z~ETHYl-4,6-Dt.[TRa~Mt~QL 

(1 PElTAcHLaaOPME~OL 
(1 reTRACHLaROPH£HOL tt 

IASElIl£UTRAl £ITRACTAIL£S 
tIETHOlI us 

MOUWT 
1I&/rs 

It JEPORT£D as 
2.1.4,'~TETRACHLQROPHt~0l 

__ u ____ ._ ............. . ____ • __ ........... cza 
-" . ..". 

( 1 lIS (2-cJ1.OROET1m., ETl!£I 
(I 1,1-DICHlQRQ!t.ZENE 
<l 1,4-D1CHlOROIE!tlEE 
< , 1,2-1' Cll..Q.qQ!EK!EIIE 
<l H£IACH.OlOEnwE 
(1 1-"TRaso-ol-R-P!QPTLAllNE 
<l IUROlEIl£ll£ 
(1 ISOPHOIlOIE 
(1 ,IS(Z-cHLOROETMOIT. ftETHARE 
(I I,Z,4-TRICNl~~Q!E.lEKE 

(1 IN'HTNAL£.'IE 
(I HEIACHlOROIUTADI£~ 

(1 H£IACHlDl!DCYa.OPE..rADIEX£ 
(I 2-cNL.ORONAPHTWAI.£JE 
(I ACEIlAPHTNn.£IE 
( I 0'11£ THY'.PHTNALA TE 
(1 2,.·al"IT'~rOLU£NE 

3 2319 

(1 AaWIITJfElI£ 
(I z .• ·1t1tIraQTUU!EIIE 

r 11 FlUOREJE---> 
.......... n I1£THYlIHTNALA TE 

<l HUItOSOD1P!!£lflMIIE 

", # . ...r'" _ 
.,~ ~ . ...r- 'u.r- .. : ", 
-~ .. ~. r !.-n" J .. --- . 

(J 4-1RO.'IQPHE.U' .. ?IfEIm. ETHEl • 
(1 JtOAOI.GROI£!l£Jl£ (?' P!fEIIAITNP.£JE~ 

'-!~ MTHP.ACEIE __ • 
U ilIUm. PHTHAlATE 
(I nUOP.MtlIEIE 
U mElE 
U IUT1llElnl PHTNN.ATE 
<l IEIllAUllfKP.AC£lIE 
<l QIlfSEJI£ 
(1' J,l'-lltHLRQ9£KIIDIIE 
<l IlS(2-£TKflHEnu PMfitUfE 
<l I£lUA"l'REIIE 

. "-

TOLS003580 

BZT0104(e)040401 
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DATE! 11 JAIl ~ 

UI .: 84-lIlf 
ITEII I: 8 
SWU: Z1!12 

'ESTICIDES 
flETHQD .~ 

EtlRACTED " ItRA :~4' 

LEGAL" 

___ .... as .... _._ ••• a:.~ ... aa 

(S ALPHA-!IfC 
<5 H£PTAClft.OR 
(5 AUlRIN 
(:5 HEPTACHLOR £POtIOE 
<5 ElDOStIlFAJ r 
(:5 TlAHS-MIlMACHL.!lI 

<:5 ','·-DDE 
(5 DIruRUI 

, <5 £NDRI. 
<5 EMOOSUlfAI 11 
<5 ',P'-DDD 
(5 EflOOSUlfAIl CTtlIC SUlJATt 
(5 ',P'-DDT 
<5 6AftftA-IHC (LINDANE) 

32319 
.". TOLS003581 

BZT0104(e)040402 
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lEGAL 
03 JAN 85 

GC/I'1S SCAN ID 

84-1 "2Q1i Z 1012 

THE WATER SAMPLE WAS 'EXTF:ACTED BY EPA RCRA PROCEDUF:E ::S4ta 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEMICALS.. THE SAMPLE I,ojAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 
. . 

. .. 

32319 
TOLS003582 

------ ---------- --

BZT0104(e)040403 



L 
\ 

{ 

{ 
J 

-, 
( 

LEGAL 
UII: SHill 
lYE" I: , 
SAI!Pl£! 111lS 

AIlQUNT 
1'!6/KS 

, 

<1 m:HOl 
<1 2-tHlOP.QPH:!lQl 
<I 2-NITF.CPHEHDl 
(1 2~4-DI".Er!iY1.P~t'lOL 
(l 2,4-DIOfLORCP!!E!'IQL 
<l 4-cHlIlKll-l-nEfftYLP!o!£1(QL 

. 

"-
ACID £lTIACTAIl£S 

IlWUlD 62' 
EXTRACTED IY RW /lETHaO l~~' ._-----------

, 
1 

.' e" \0'-" .. ,1'- ,.I ~.-
~! PAllAftEru .. :-~ ;J. :_ 

naaa .. a::z".--==:s.a:za •• =====z:a.:====== ,-J. ...... ~i,' 
? -j.·lf:"'~ 

<t 2,4,6-TRIOft.a~OPI!~!lQI_ .• ",f{,': "~~;,f' )Y 
(J 2, 4-0IlITROPMEJlOL ~\!)" ~ •.•. l 

(l .-IITROPH9lOl. JJ " 
,(L_Z:fi.T!m.-4,'-~r'UT!!apH£NQl./' n 

/....- ~15 PEIIT AOII.Q!~QPHE"Ot.--· ./ 
''--l? ._!£TRAOI.ORQPHt~~~" ~ /.. ~~ 

IASEJIEUTRAl EITRACTAIlES 
I'IETHQD 62S 

if REPORTED AS W -~ ~7.):;.."· 
2.1,4,6-TETF.ACl 

•••• aaaaaaa ................. azsaa:::.a:az ... a.a •• 

MOUNT 
1I&/t& 

<l 
(J 
(l 

<I 
(1 
<I 
(I 
(I 
(I 
<l 
<l 
<1 
<1 
(I 
<l 
(I 
<l 

PAlWIETEJ 

ItSr2-t!1L.~rdYll ETHER 
I,l-OI~~ZEHE 

It·-DICHLD!~!t~Zt.£ 
1,2-1 [O!LOP.S!£.'IZE.'l£ 
ti£IAOI.Q!!Q£!!IAII£ 
1-IItRQSG.Dl-M-PRQPYlAftlME 
IITROIDZEJIE 
lSOPIfO§OIIE 
IlS(2-C!!l.ORO£nfQm ftETHME 
1,2t4-TRICHL~QlE..I£ME 
IAPHTJljltllE 
HEIACHI.9.~!!JUTADIElE 
MEIACHl~aCY!lQPE.rADIEKE 

2-CHlORC~A1HTHAlE~£ 
ACENAPtIi14Tl£!lE 
DIP.£TMTlPMrHALATE 
2.6-DIXITROTOlUEKE 

32319 

AAOWlT 
1I&/t& 

(I 

(J 

(l 

<l 
(1 

(I 
<1 
<l 
<l 
<l 
(I 
<I 
(I 
n 
J 

<I 

.-~ 
(I 

AC[IAPH1lft1I£ 
2,C-OrMrrROTOLU£«E 
FlUQRE!l£ 
8tETHYtPHTHAUTE 
.-IIrP'CSOD[PHt~llA~!~E 

4-1I0!DPMENYl '~E~Yl ETHER 
HEIACHlORQ!~lEH£ 

I'ItEWCTHP.£KE 
AIITHAAWE 
llJUTYl PHTHAlATE 
FlUORMrlOE 
P'fR£1CE 
IUTll IEIIZn. PHTI!ALATE 
lUI !AI "ICT:mCE!t£ 
O!!Iy~ 

ltl·-DI~~!~~!ID:~E 

I(S(2-£rHfl~Elfll '~~HAlAT£ 

IEIII IAI PY?EIIE 

TOLS003583 

BZT0104(e)040404 
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l 

r 

LEGAL 
DArE: 11 JAIl ., 

LAI t: 84-1111 
(TEll .: , 

SAIIPl.£: Iura 

PESTICIDES 
MOOD 625 

£ITRACTED If P.tP.A 3:4. 

_.~.:a .......... _____ .. "~ 
PARAllrnJr 

($ AtIMA-!HC 
($ II£PTACHlQR 
(5 IURll 
($ II£PTACHLOR £POIIDE 
(S L~DOSUlFAN I 
<s J2N1S-!lOItAOtlOR 
(5 p,,'-nDE 

, (5 DtEl.DP.tK 
(5 MRll 
<s L~DDS'.JlFAN 11 
<5 ',"-DDD 
<5 El!DSULFAI CYClIC SULFATE 
<$ P,P'-DDT 
<s· &~~-!HC (LINDANE. 

32319 

.e ..... 

TOLS003584 

BZT0104(e)040405 
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. -, LEGAL 
GC/NS SCAN 10 

84-1 "2" Z 1 lin a 

03 JAN 85 

THe: WATER SAMPLE WAS EXTRACTEO BY EPA RCRA F'F:OCEDUF:E 3541!1 
(ACETONE/He:XANe:) AND ANALYZED BY GC/MS. IN ADDITION TO T"E PRIORITY 
POLLUTANT CHEMICALS, THE SAMPLE WAS SCANNED FOR ANY OTHER UNKNIJWNS 
ABove THE OETECTION LIMIT OF 1.0.MG/L. THe: FOLLOWING ·COMPOUNDS 
WERE TENTATTVELY IDENTIFIED WITH THE ESTIMATEO CONCENTRATIONS 
SHOWN. 

COMPOUND 

OODe:CANE 
TRIOECANE 
PENTAOECANE 

, 

32319 

HG/KG 

6 
8 
6 

TOLS0035fJ5 

BZT0104(e)040406 
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I 

· \ 
I 

( 

f · • 

" 

DATE:. ~l Jr.IC n 

LA' .: 84-1'2' 
HEll .: I' 
SAJt1L£: lU17 

LEGAL 
"~.---""-

ACID EITRACTaBL£S 
REntOI 625 

£ITIACTED IY RCRA ftETHOI 154. 
...... .. ------_ ... --

AlIIlUfIT 'AItA'tETS 
Ilfill& 

, 

(l P!9Ol 
(l 2<H'-ORDP!f£!lOL 
(I 2-1ITRaD~t~Dl 

(1 2.4-Dlft£THYLP~ENOL 

(1 2.'-D[CHL~~QP~£NOL 
(1 4-tMLORa-l-r!THTLPHt~0L 

AIIOWtT 

",", 

(1 2, 4,6-TRtOl.OP.1IPH£JG. 
(1 2,4-oII1TRDPH£MOl 
U .-IlTROPHElCOt. 

~< ..... I -""2-t! ...... mL'l~ 6-D I" I TROPHt'lOL 
1811 PElITAOIl.OP.OPH£NDl. ~ 

'-..71 TETRAOlDRDPH£XOl t~~. 

lASE/NEUTRAL [ITPJlCTA!LES 
ftETlWI6U 

AlUIlIT . 

IIi/[' 

II REPORT£D AS 
2,1,4,6-TETRACHLOROFHEHOl 

PARMETER 

• .._._ ..... _ ••• = •••• ______ =-:z ........ _===-==... a •• .-uzaaa::aa ... cz:aaa_ 

U IISI2-0URI!£!lrtlJ ETHER 
(1 1,3-aI0l.~!~I~ 

(t 1,4-o1CHt.aRtli£,IIlEJIE 
(I 1,2-DICHLQRQ!tlZEIE 
(I H£1~1fE 
<l ... ITIOSO-II ... -paOPTt.a'UN£ 
(1 II fIGIEI."£JlE 
(1 ISINIIO:I£ 
<t IJS12-DUIOET'fIlm IIETHME 
(I 1,1, '-TRJtH!.D!9E11ZElE 
(1 IAPHTHUII£ 
(I HEIACMlG!OIUTADIEME 
(1 HEltlOI.Q!I!rrCUJPEJlTao (£ICE 
(I 2-CIL!IRCIIAPIm!ALEJtE 
<l ACEJWHTHfl£JIE 
U .DIII£TNJLP!fTHAlATE 
(I 2, .... 1.1T.OTDlUEIE 

(1 ACEJIAPIfTHEJIE 
(I 2,4-DlllrROTOLUEIE 
Cl F1.UOR£.'E . 
Cl D lE1'H'tlJ!fntN..A 1£ 
(l HITRQSO!)tPHEm.A!lUE 
<l 4~tm. P!E!m.. ETHEl 
U HEIAOU!CII£JIlEIIE 
(I PtOAHtJtP.£JE 
U MTIItACOE 
U DIIUT1l P!lTNALATE 
U flUORAIl'IIEJE 
U PYIERE 
(l lUll\. IElIZTl PHTHALATE 
U I£IUA''''THRACEIE 
U CIIltSEl£ 
(1 l,l°-oICHLP.OIEII1DtNE 
(I IIS(2-£TNYLHElrLJ PHTHAlATE 
U' IElI ,A' '''.EJI£ 

. . .. 

TOLS003586 

BZT0104(e)040407 



I 
1 

l 
1. 

I 

.' 
I 
! 

" 

~ \. \ ( 

Dl1£: .I JAIl .5 . ~ 

UI I: 84-1'21 
lTD .: I' 
SARP1.£: llfl7 

rtSTICID£S 
fl£THGO 6~ 

EllIACTED It ICRA nu 

AlIOtIMT 'ARAftETE! 
11&/(; 

LEGAL 

....... ....-.: __ ... _._ .... -..--
($ AlPHA-91fC <, H£.PTAOf..QI 
<$ URII 
<, HEPTACHlOR EPOIIDE <, mOSULFAIt I 
<5. TRAIIS-!QIIACIUl 
<5 ','"-DUE 
<5 IlaURIIl 
<5 £llDRII 

, <5 ODQSUlFAIL II 
<5 ','"-ODD 
<5 £JIDQSlJlfAIL Cla.lC SlI.FAT£ 
<5 ',,°-llor 
(S GAMA-IHC (lINDAII£J 

-- ~ 

32319 

.. 

TOLS003587 

BZT0104(e)040408 
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1 

t 
I 
1 

.; ·lEGAl 
~ 03 JAN as 

GC/MS SCAN 10 

84-U'20 Z 1017 

THE WATER- SAMPLE WAS EXTRACTED BY EPA RCRA F'ROCEOURE ::S4kl 
(ACETONE/HEXANE> AND ANAL.YZED B'f GC/MS. IN ADDITION TO THE PRIOR!TY 
POLLUTANT CHEMICAL.S. THE SAMF-LE &.liAS SCANNED FOR ANY OTHER UNKNOWNS 
ABOVE THE DETECTION'LIMIT OF 1.~' MG/L.. THE FOLLOWING 'COMPOUNDS 
WERE TENTATIVELY IDENTIFIED WITH THE ESTIMATED CONCENTRATIONS 
SHOWN. 

COMPOUND 

l-ETHYL-4-METH'fL.CYCLOHEXANE 
2,o-OIMETHY~OCT~NE 
4-METHYL.NONANE 
I-METHYL.-4-(1-METHYL.ETHYL.>CYCLOHEXANE 

. 4-METHYLOECANE 
BUTYLCYCLOHEXANE 
S-METHYLOECANE 
3-METHYLOECANE 
UNDECANE 
OCTYLCYCLOPROPANE 

"G/KG 

10 
10 
8 
12 
:So 
14 
1:5 
8 
18 
53 

THE SAMPLE ALSO CONTAINEO NUMEROUS OTHER COMPOUNDS NOT IDENTIFIEO. 
THE PATTEFcN,-, HOWEVER, WAS INDICA,.IVE OF A SOLVENT MIXTURE SIMILAR 
TO PAINT THINNER. 

.. : .:.:; . . 
• •• .·"0 .... " . 

. ;.': .:.:~ ::~. 

):.~;t .. · 
.. -.. , . ..~ ... ~: :-.. . . •... . . .-. :..... .. 

32319 
:. ~,~~ .. - TOLS003588 

BZT0104(e)040409 
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I 

1-

i. 

" 

DATE: .2 JAM a~ 

LA • • : 84-112' 
1m I: II 
SAIIPLE: ZlIU 

~ LEGAL 

AIlOUlCT 
11&/1& 

PAAAII£TD 

ACID ElTlACTAIL-~ 
• II£TMOD 6Zl 

EURACT£D If RCRA /lET"tI/lD ll4' 

AIUlIJIT P;'RW:TER 
Mid 

....... _ .... :a ....... ~ _____ • 

, 

<I PH£X01. 
< 1 2-cHlORCP~E!IGl 
<I 2-MtTROPH£HQl 
<I 2,4-0IftETHTLPHENOl 
<I 2,~-DICHlOP.OP~~l 

<I 4-otL.ORO-3-I!£THYLPHtHOl 

(I 7,4,6-TlICHlOROP~~0l 

(1 2,4-DIMITROPHEHOl 
, <l HUTPJlPH£!tCl 

<1 7-«£THYl-4, 6-0 I IUTROPH£HOl 
<1 I'ElTACHlOROPHE!lOl 
(I tmAOIlGRllPl'£!IOl" 

lAS£/NEUT!Al EITRACTAILES 
ft£THQJ6~ 

H REPORTED AS 
2,l,4,6-TETRACHlQROPH£HCL 

......... aa&S .......... c:~a .. ====:a .... ~=--a:z:::==:s:s:sa.::::az:::=::===:: 

AftOUflT PAAAIIETEI AJroUI(T PAP.AIlETER 
116/k6 /l6J[S. 

=_~aaa:w~ aaasaa--==atsz-======s:::zaa.c'l&as:aa==-

(l IIS{2~~nm.J mER U AalMIlHDt 
<l I,l-DICHLORCJENZEXE <A 2,4-DIIITROtGlUE!E 
<1 1,4-DICHLOP.n!~!E!E (1 FtUORElI£ 
~! !.2-!!~~!t~l~~ Cl • I£THYlJI!fIl!.41.U'E 
<I HEIAOLOROEl!IM£ U l"IT!05GDIPH£!IYlAIIIKE 
<I I-MITROSQ-Il·.-PRQPYlAftIH[ (1 4-aaGII~Yl P!!£!In. El1!£i 
<1 IITROIDZ£K£ (1 HEIACHlI!P.OBt'lZElI£ 
<1 ISOPMOROIE <l I'lOAIIt!tO.E!E 
<1 I1S(2-C1t.l!RO£1!!OnJ REl'1WE <1 MTIIIACE!E 
(I 1,2t4-T!ICHLa~!ElZ£H£ <l DIWIYl PHTHAlATE 
(I IIA1'MTHAlEM£ (1 FUmMTHEX£ 
<I KEIAOHLOP.OIUTADIENE U 'fRElfE 
(J HEIACHlOP.Ocya.GI'ElTADIt1lE U aunl looYl. PHt!fAlAtE 
(I 2-CJl.O!9IIAI'!IT!WDE (J IEJlllAJ MtHlACEIIE 
(I ACElWHTifYLElIE U QIITSDE 
Cl DJftETHYLPHTif~TE <I l,l'-DICHLRQaEHIIOI~E 
(I 2,6-DtNITROTDlUEKE (J IISI2-ETKYlHiIYl) PHTHALATE 

(J aallA)'YRE.~ 

32319 TOLS003589 

BZT01 04(e)04041 0 
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I 
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J 

I 
, 
i , 
i " 

Dllt: 12 '1M " . L EGA L" 
LA. I: 84-1'2' ~. . 
ITEII I: JJ 
SAIU'LE: ZUt6 

PESTICIDES 
ft£T1«ID 625 

((TRACTED 8Y Rt~A 154' 

MlUtT PARMETER 
iii/a 

...... ::a&.:~ .......... sczsa ..... nz= .. 

(5 AlPHA-1HC 
<5 H£PT AC'tLGR • 
<5 AlDRII 
(5 HEPTACHLOR EPOIID£ 
<5 EHDOSULF~I I 
<5 fRAHS-R01CAOII.!lR 
(5 P.P'-DDE 
<5 Dla!lR!lI 
(5 EllDRII 
(5 EKDOSULFAI II 

, (5 P,P'-DDD 
(5 l~DOSLLFAI CYCLIC SULFATE 
(5 P,P'-DDT 
(5 &AIIM-IHC lLUIDMEI 

32319 

BZT0104(e)040411 
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I 
f 

I 

L-

LEGAL 
~. 

02 .JAN 35 
GCI'MS SCAN ID 

-
THE WATER S~MPLE WAS EXTRACTED BY EPA RCRA PROCEDU~E :5~8 

(ACETONEI'HEXANE) ANO ANALYZED BY.. GCI'MS. IN ADDITION TO· THE F::::IC TY 
POLLUTANT CHEMICALS, THE SAMPLE WAS SCANNED FOR ANY O:rHER UN- /'JOl. :: 
ABOVE THE OETECTION LIMIT OF 1.0 MG/KG. NO UNKNOWNS WERE IDENT:·~:::D 

~eOVE THAT DETECTION L!MIT:-

, 

." 

32319 TOLS003S91 

BZT0104(e)040412 
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I 
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1 

I 
I 
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• 

1 

1 

¥t. 
LEGAL DATE: '2 JAIl 85 

LAI .: 84-1'2' 
!TEll .: 12 
SA!!Pl£: UI,4 

AIIOlIIT 
11&/[& • 

PARAft£T£I 

, 

(I P!!E!COL 
<1 2-tHlDRDPHE!I!!L. 
<l 2-NlTROPJoI.£HCL 
<I 2.4-otftEr~YlPH£~DL 

<I 2,4-DrCHLaROP~£~DL 

<I 4-cHLQRO-I-ftETHYLP~£!COL 

ACID EITRACTAILES 
I'IETHOD 6~ 

.' 

£ITRACT£D IY IReRA ftETHOD lS4' 

....... -=--==========ac:====s:a.soz....:::.a:::. 
MDWIT PAIAII£T£R 
JlS/IS 

(1 2,4.6-TRICHl~qOPMEXDL 

(1 2.4-DIXlrROPH£~DL 

(1 4-NITRD'~OL 

(1 2-ftETHYL-4,6-0t"tTROPK£~OL 
(l PEJlTAOILOROPH£lCl. 
<l TETRAOILaROPH£.'(Ol" 

lASE/NEUTRAl ElTRACTA8I..ES 
IlETHOII 62S 

If REPOITED AS 
2,1,4,6-TETRACHLOP.OPHEMOL 

~ec&:::==&:&&&:=&:=:zza&&".""" •• ZSa&:" •• ...awsz~.aa"a&==:w ..... szsa.-z~z.z~". 
OUT PARAllEtn AIIOUIIT PARAIIETEI 

11&11.& 8/Q ---.... _-_ ... • cucs=:sz 

<l 'IS {2ooQ1.QP.D£!!f1lJ E1lI£R <l ACE.WHna£ 
<1 1,l-DICHLClCa£N!£~ <1 2f '-tlllTROTDLUEIE 
CI 1,.-o(CHlaROeFNT~ (l ~~~£ 
(1 1,2-D1C!LORO!~IEHE <t IIETKnIHTllALa TE 
(l IfEIAClUROETHA/CE U .-.lJRQSQDI~~~fLAftJ.E 
<l .-IltlOSG-tI~IOPllMlIlE Cl 4-8ROIIQI'HEIYl. 'HE!lYL £1'1IE.l1 
n IUaoB£IImE <t 1IEIACK.OP.OI£llIEJIE 
Cl lSOPIGOI£ (I PliEIWIJH:O.EIIE 
<l IJS(2.aL9f!O£TJ!DIn IlEllWE U MrllRACElCE 
n l,2,4-TRJCHLOP.alt.ZEM£ U IliUm. PH1'HAlATt 
<l IAPllTIIAlEIIE (J FlUOIAII1'NEIIE 
(I HEIACHloaQaut~OI£ME (1 ,YI£JIE 
U HEIACIILD!ocyQ.OPEITADl£JE Cl IUT1l. BERm PIIT1W.A T£ 
(I 2-cNl.Q.qollAI'HtWUJl£ (J IEIl (AI MTHIACEIIE 
U AC£.'tAPMTHYLEJf£ <l CHRYSEME 
(J DJft£THYLPMTNAlATE .<1 lt1'-DICHlIOlt.lIDrJE 
(l 2.'-DIMltROtDlC£KE <I IlSC2-£tHYLltEI1'l1 PtlTIMLATE 

<l IUl'.lPYP.£lE 
. . 

32319 
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DATE: 12 1M ., LEGAL 
LAI t: 14-11:1 ~ 
ITVI.:. 12 
SAII~! lU'. 

P£STICID£S 
IlETHQD 625 

EJTRACT£D IT RCRA 154' 

MOUlT· PAlAII£TO 
11&/1:& 

<S Al11fA-BMC 
<5 H£PT~HLOR 

<5 AtDR'. 
<5 HEPTACHlOR £POtIDE 
<5 t.DQSUlFAN' 
(5 TRMS-!UlNAC!!.OR 
(5 ',P'-DDE 
(5 DIELDRIII 

, <5 EHDRII 
<5 (MDOSLtfAI II 
(5 ',P'-ODD . 
<5 EXDOSUlfaH CYClIC SULFATE 
<5 '."-DDT 
<5 6A~~-IHC (lINDANE) 

.. 

TOLS003593 

BZT0104(e)040414 



f 

J 
-

I 
I 

I 
I 
, 

I 

1 
f 
i 

1 

I . 
i 

1 

1 

f 

LEGAL 
02 .JAN 85 

GCI'MS: SCAN to 

84-U!l12" Z 1004 

THE WATER SAMPLE WAS EXTRACTED BY EPA RCRA PROCEDURE ~5~@ 
(ACETONE/HEXANE) AND ANALYZED BY GC/MS. IN ADDITION TO THE PRIORITY 
POLLUTANT CHEM I CALS ~ THE SAMPLE ~JAS SCANNED FOR ANY OTHER UNfo:NOLo;NS 
ABOVE THE DETECTION LIMIT OF 1.0 MG/KG-. NO UNKNOWNS WE!=:E IDENTIFIED 
ABOVE THAT DETECTION LIMIT. 

, 

TOLS003594 
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DATE: U JAI ., ~ 

UI .: '4-1'2. Cb) 
ITa .: 1 '(,-

lEGAL 
SAIII'I.!: 11 12. 

MOIJIIr 'MAllfTER 
JlI/KS 

('.5 Pel 6P.CUP 1 
. <'.1 PO $ROUP 2 
( ••• , PCI 6P.DUP 1 
(I." PCI &ROUP 4 
< ••• 5 PO &RU S 

• tatAl ra 

. 
Pel 8ROlII 1 IIlCLUeES PCI 1221 AND IS 

CALCUUlII AS 1221. 
Pel 6IlCII' 2 (JICLUDES PC. lIn AID IS 

CAlCIIlAlO AS 1212. 
PCI .IU'-l IIlllJll£S pta's 1116, 1242, 

All 1248 AlII IS CAI..C1ILAtED AS 
1242. 

ra &ROUP 4 JIlCU!DES PCI 1254 AltD (S 
CALOUTED AS I2S4. 

ra &ROUP , JIIQJ/D£S PCB'S 12&1 UD 1262 
MI IS CM.CUt.ArED AS 126'. 

. .. 
TOLS003595 

BZT0104(e)040416 
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t . DATE: 14 JAI 8' 
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.... 

1823J 9 

lTElI .: 2 ~ 
SAIIPl£: U.,7 

PCI'S 
IlETHOD 6111 

AIIOUICT PMAllET£R 
8611i 

('.25 PCI GROUP 1 
<1.1 PCI BOUP 2 

( ••• , Pel &ROUP 1 
< •• D PCI &ROUP 4 
,<1.15 Pel &ROUP ~ 

• rar .. PCI 

PCI &RIIUP I IlELUDES PCI It!1 AIID IS 
CALaUtO AS 1221. 

m &ROUP 2 IIIClUO£S PCI lZ:SZ AlII [S 
CALClUTO AS 1212. 

Pel &ROUP 1 IIIC1.UDES Pel'S :1.16, lZ42, 
; AID 1248 AllIS t.1lClJI.A1t~ AS 

1242. 
PCI &RaIl' 4 IIIl.II!ES PCI lZ14 AID IS 

CIUlUTO AS 1~4. 
Pel &ROIP ~ JICIJ!e£S Pel'S 11261 AIID 1262 

MIlS CALaUI'D AS 1261. 

TOLS003596 

BZT0104(e)040417 
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DATE: 14 JAIf 83 

U. I: 14-1'2' ~,,\J., 
IT£JI I: 1 ~ 
SAIIPl£: ZI'19 

LEGAL. 

PCI'S 
f£THOD 6'1 

AllOT PARAl'!£TER 
lIi/l:& 

< •• , PCJ eRfJUP 1 
<'.1 pea ~GUP 2 

(f.15 PC! EP.IJIJP 1 
<'.'5 PCI eP.OUP • 
< •• " pea &ROUP 5 

, TOJAL PCJ 

Pa ROUtt I IIICUlDES 1'CJ 1721 AHII IS 
CAl..DIlArtl AS J22J. 

PrJ IiROUP 2 IIICl.UD£S PC. 1111 AIID IS 
CALDlAT£1 AS 12l2. 

I'CI SlO" 3 INC1.!JD£5 PCS'S 1116, 1142, 
AId 1248 AId IS CALCUlATED AS 
1242-

PC. &IlOtJP 4 HICLUD£S PCI tn, AID IS 
CAl.OJlATED AS t2~4. 

PCJ &ROIW , IIICLUD£S Pt!' 5 12'. AID 1262 
AID IS tAlDUTED AS t26'. 

32319 
TOLS003597 

BZT0104(e)040418 
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LEGAL 
DATE! U JAIl as 

LA' .: 84-1'2' ~'<., 
IT£!( I: 4 W 
SAIIPlE: Z1 "8 • 

AftOUIT PAP~ETER 

lI&ll& 

<1.%5 PCI SP.OUP 1 
CI.l PCI &ROUP 2 

CI.'S PCI iP.OUP 1 
< I.IS PCJ ERDlJ.O 4 
<I.IS Pel ~ 5 

• rarAl rca 

'. 

PC! 6I!OIJP 1 (!fQ.UD£S pa 1221 AND IS 
CAlCUUTEI .5 1221. 

Pel &ROIl' 2 l!lCl!JD£5 PC.I 1m All IS 
CM.CUlATEI AS 12n. 

pca &ROUP 1 IJO..W'.5 JICIIS ttl" 1242, 
All 1241 Ad IS aLCUlAl!D AS 
1242-

tel &ItOUP 4 IMClUOC..s PCI· 125. lllla IS 
tALaAJr£I as 1:54. 

rcl &ROUP 5 llIl.!J!6 F ... ·S 121., MO 1262 
.. IS CALD!.ATO as 12 .... 

• 

,-

32319 

'. 
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LEGAL 
. , 

Nn: It JAIl ., ~ 

UI .: 84-112. 
ITIII I: , 
SAII1U: Zlf19 

PCI'S 
IlETHOD ... 

MOlIIT PAlIAftETEll 
11611S 

('.~ 
<1.1 

('.15 
('.15 (,." , 

PO &amJII J 
PCI SP.OUP 2 
Pa S!!JUP 1 
PCI SOUP 4 
'CI SlIJUP , 
TOTAl PCI 

----

PCI &RtJUP i IIICUIDES PCS 1221 A!fO IS 
CAlClUTEJ AS 124:1. 

Pel SIIOUP 2 I!tl.!JD£3 PC! 1232 Ale IS 
CAlClUTO AS 12l1. 

PCI &ROUP 1 I~UDES PCS'S 1'16, 12C7. 
NIl 1248 AIlD IS CAlCUlATED AS 
1242. 

PC! &RI2UP 4 IMlUD£S PCI 1254 AlII IS 
CALaUTO AS 1254 •. 

Pa &IlOI.P 5 lKCl.UDES PCI'S 1761 MD 1262 
AlII IS CAltUlAtn AS 1261 • 

. .. .. . 

" ... -.. 

TOLS003599 

BZT0104(e)040420 
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32319 

DATE: 14 JAI ~ ()) V 
tAl.: 14-1.2' (""'
HE! .: 6 
SAIIn,£: Uft. 

lEGAL 

PCI'Si 
lETHal U' 

<. 

aa.-sa .... aaa: •• =====:.:a.-::a::zz=::~ .... 
AftOUKT PARAftETER 
1IS/r:& 

('.25 PCI SROUP 1 
<'.1 PCI ERCUP 1 
." Ptl &ROUP 1 

(f. ~ PCI &ROUP 4 
(f.'5 PCI &ROUP , 

• It TOTAl PC) 

PCI &RQIP 1 IIIClImES PCI t:Z!1 AND IS 
CAlCtUTED AS 1221. 

Ptl 6ROlP Z lllCLUDES PCI 1:!12 AND IS 
CAlClUTa AS 12l2. 

PCI &ROUP 1 1!elUDES PCI'S lf16, 1242, 
Me 1248 AId IS CAU:utATED liS 
12U. 

,a 6ROlP • IIIl.UDES PCI 14!S4 AMI IS 
CALOUTED AS 12S4. re. &RU S IIICWIlES PCI'S l26f A.~ 1262 
MI IS aLCUlAT£D ASi 12.6 •• 

. .. 

TOLS003600 

BZT0104(e)040421 
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LEGAL 
DATE: It JAI., \l--' 
LA •• : 84-1t2' ~ 
IT£! t: 7 
SAm.£: lUll 

PC"S 
R£TMOD 618 

MOUlT 
-"" !furs 

'ARM£TER 

(f.~ PCI EROUP t 
<f.' PCI &ROUP Z 

<I." Pel &RIM' l 
<I. IS PCI IiRQUP 4 
<to IS PCI IiROU1' ~ 

• TQTaLPCI 

PCI &RIJJP 1 UICl.llOES PCI 1211 AMI 15 
CALCUUTED AS 1221. 

PCJ &ROUP 2 INCLUOES PC! 121% aND IS 
CM.OUlU AS 1212: 

PCI &ROUP 1 IMCLUDES PCI'S 1'16,'1242," 
AlII 1248 MO IS CALCUUTD AS 
1242. 

PCI &RQU1 4 tlCllJneS PCJ 1~4 AXO IS 
CAlOUTED AS 12'4. 

• PCI &ROUP ~ IJIIl.UDES PO'S lli' AI! 1262 
AlII IS CAl.a.uTED AS 1261 • 

TOLS003601 

BZT0104(e)040422 
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GATE: 14 JAil 83 ~ 

LAI I: '4-U~f ~ . 
ITEII .: 8 
SWl£: 21f12 

Pts'S 
IlETHOa 611 

Al'IOUICT PAP.AllETER 
116/K6 

aaaaft .. _ •• =-zaa •• ta •• =aa=~: •••• asa ... aZ'2::.&&&::aa 

<f. n PO ROUP I 
< •• ~ PCJ &ROUP 2 
(f.IS 1tI.&ROUP 1 
<'.IS ptl earJP 4 
<I. IS Pel &ROll' S 

'. lOTAI. PCI 

PO &ROUP 1 [mUDES PCI 1%:!1 AHD IS 
CALCUlATED AS 1121. 

pca· SRIXI' 2 IIltlUDES .PCI 12:i2 AlIa IS 
talcum AS 12n. 

PO .. 1 tllClDDES PO'S l.fl6, 124%, 
.. 1248 AlII IS CALaUTED AS 
1242. _ 

rtJ &ROUP • IJICUJD£S Pel l2:i4 AlII IS 
caLCULATO AS 1~4 •. 

Pal &RU S !NCLUDES PCB'S J26' A..D 1262 
AID IS CAlCUlATED AS 1261. 

.. -
TOLS003602 
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32319 

LEGAL 

, 

BAit: 14 ~AI ., r-A 'f-
. UI t: 8'-1'2' V .. 

tTEJI I:· , 
s.wu: IU19 

I'CI'S 

f£THI2I'" 

NIOIMT PARM£T£R 
1I&/kS 

.... ____ naa:&'~**a.a::&:::a!a*=== 

<1. PC, &IUt 1 
<I' PO S" 2 
<S PC. GRIM 1 
<s m &lOOP' 
<S PCI &l!0UP , 
f "TOTAl. PC. 

rca ~ 1 HICLUVES PCI 1221 AlO IS 
CAlClUTEJ AS 122!. 

PCI &RIM 2 LIIClUDES PC! 1232 AID IS 
CM.OI.ATD AS 1m. . 

Pa &ROUP 1 UCUJUES Pa'S 1'16, 1%42 • 
.. , 1241 Ad IS CALCUlA1'£D AS 
1242. 

PO &ROUP , UICLUaES KJ '~4 AID IS 
CAlClUTEI AS 1~'. 

MI IS CAl.01.AtO AS 1261. 

... 

TOLS003603 

BZT0104(e)040424 
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LEGAL 
DATE: 'f JAIl ~ 

u •• : .4-1'21 
nEJI I: II 
SAIIPU: %1117 

," 

I£THQD I)'. 
... _.sca.~ .......... ~_ ..... 
MIlJIT '''.AIIETER 
II&Jr6 

SP-_ 

.. ___ ... _a __ 

, 

<1" Pel &AU I 
<1N PCI &ROUP 2 
(S'. PC. &ROUP 1 
(~. PCI &ROUP 4 

(Sf PCI &l0UP S 
, TOTM. PCI 

PCI &ROll' 1 llClUDES PO 1221 AlII 15 
cat.an.Ara AS 1221. 

PC. SDl'" 2 UICLI!9£S PCI lZIZ AID IS 
tAI.CUI.A TEl AS 12l%. 

PCI &ROUP 1 L.cLUDES PCI'S "16, 1242, 
m 1248 MI IS CALCIIlATD AS 
1242. 

PCI &ROUP • IMlUlES PCI ,:a, All IS 
CALCIUm" AS 1254. 

PCI &RIIJP 5 lllCl.UDES Pa'S 1261 MIl 1262 
MIlS CALaUTEI .,'i tzu. 

" .. 
TOLS003604 

BZT0104(e)040425 
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DAft: 14 JM ~ 

UI .: 1.-1.21 
ITElI I: 11 
SoUPL.£: ZI'I' 

32319 

I'eJ'S 
IIETHOD 648 

....... aszs::=szaa .. _ .. asu.as ...... == ....... s .. _ 

<t.23 PC. 6P.GIJP 1 
<'.1 Pel &ROUP 2 

<'.IS PC! &P.GIJP 1 
<'.IS PC! &RQUI • 
<I. IS PCJ Ii!OIIP 5 

• tOlAL 1CI 

PCJ &ROUP I IJCUm£S PO 1221 AND IS 
CAlCUlATU AS 1221. 

PCJ &P.lJUP 2 !JICl.UDES PC) 1232 AIID IS 
CAlCUlATEJ AS 1m. 

PCJ &ROUP 1 IIICLU!ES PCI'S ltl6, 1242, 
AlII 1248 AJlD IS UlCULATU AS 
1242. • 

PCI &ROUP • IIICL!JDES PCB In4 ~D IS 
CALDUTEI AS 1254. 

Pel &ROUP 5 (NCUJD£S Pel'S 116. AID 1262 -
AU IS CAlCULATED AS 12h'. 

• "'0 

TOLS003605 
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LEGAL 
DATE: If JM ~ 

, 

LAI I: a4-1I21 
ITEJI .: 12 
SAIIPU: :a.,4 

pca's 
IlETHOD '" 

••• _ •• ~_ ............. r ___ ..... _ _ 

"'DUlr PARMETER 
1&/(& 

............................ u._ ... z.aaaa ... ==---_. 
<,.s PCB &!~ 1 
('.1 -PCI SROUP 2 

<'.'5 pca &ROUP l 
<I. D PCI &ROUP • 
(' •• S PCI aO!.!P 5 

• rorAL Pa 

Ita &P.GUP 1 l!ICI.tma PCI 1:Z2i AIID IS 
CALCULATED AS 1221. 

PCI &ROUP 2 I!tCl!lDES PCI 1m AlII IS 
CALCULATEJ AS 1232. 

pea &ROUP 1 IJIClIm£S Pel'S Ul6, 1242, 
AU 1248 AID IS CAlJOJI.ATED AS -
1242. 

tel &ROll' 4 INClUDES PCI 1254 AID IS . 
CALClUTEI AS 1254. 

Pel &ROUP S IIICI.UJ£S Pel'S 1261 AlII 1262 
. AU IS c:.1LCIUTEI as 126'. 

.' . 

TOLS003606 

BZT0104(e)040427 



I 
1 

1 

( 

r , 

( -

i 
( . 

" 

~ .' " 

SIAn; Of 0UGeN 

DtPA1!jlIDft OF EUVIRotlHfJlIAL QUALm 

m: Debbie 'looC:, Superfund ProV':: 
l~na6eeent Section. EPA-Regior. X 

FReI:: John L. SaItta 
Uorthwest Reglon, DEQ 

SOD.1ECT: H\i - 3012 SUperfund 
Twe OU COIIlpany 
ORD 009597543 
Hill tnomah County 

INtEROffICe Htt10 

DATE: February 12, 1985 

T1:6 011 Company operates a petroleum products storase terminal at 12005 I:. 
Burgard, Portland,-Oregon 97203.-·~ne terminaloceuples a 51.53-acre 31te 
alo~ the .a~t bank ot the \lUlamet.t.e R1"'" and 1s owned by T1lIIe 011 Co •• 
PO Do: 2U47 Ten:zinal Annex, Seattle,' Vasblngton 9812,.. The present. 
capacity ot the tenalnal 1n 30+ tanka 1s 110,000 barrels. 

The on-slte inSpection vas conducted on Oct. 2S. 198Zl. Jobn Denhac, 
env11'C1naental mMser vho bas vorked tot" Tille OU s1nee 1970 and }!eil 
\lallis, teM!llnal canager employed by T1I:se OU s1nce 1979 vere 1nterviewed. 
Twe 011 Co. acqu1red the slte during 1959. Hr." DenbSll provided by letter 
dated flCT. 7. 19811, the attacbed cbart which lists the tanka by nw:lber anc 
Indtcatn the types ot chellicals stored 1n each s1nce 1973. As can be seen 
frog the Chart, most tanks have beld a II.llllber ot ditterent cbeclcals at 
dltterent Uns. For e.xample, tank no. JUI08 held the tollow1ns during the 
perIOC:: 

1973 
197" 
1975 
1976-78 
1979-80 
1981-83 

Hethanol 
Jet tuel 
Prec1ua SU011 ne 
Unl .. ded psoline 
Fuel 011 DO. 2 
Er:pty 

The term1nal bas bandled the tollowlng cbeclcals: 

Fatty acid (wood byproduct) 
I:so butano 1 
.Jet tue1 
I!ethano1 
Premium sa:soline 
Reeular paoline 
Turpent ine 
Butyl aloobol 

Liqu1d tert111z~ (ammon1um nitrate) 
Lisnin Uquor 
Lube 011 
t!ethyl 10 
Pentachlorophenol 
SolVent (xYlene, toluene) 
UnleadeC: gasoline 

1 number or the subst.ance. that bave been and are stored at this T1JIIe 011 
terminal are hazardous substances due to 1,n1tablll~y or toxicity. 

. ~ .. 
TOLS003607 
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Time 011 Coo 
Feb. -12. 19e5 
?a~e 2 

It appears that _Yeral arranges::ents have been made at the teMllinal relat.ed 
to product hanc1l1ng. tillle OU DaY !<ease a tank to a coopany 11ke Chevron 
vl.th the stored product owned bJ' Che~,ron and bandling, distrll»tlon and 
sto,.~e $ervlces perr~OI"IIed by Tille CU. t1ae II&Y control the tank, own the 
product and distrIbute the product, C)J" rent a tank tor storage onlY. 

In the case ot tana 50061 anc 10002" Tae 011 Co. leased tbe tanks and 
possibly that portion ot the tank tar .. sUe to Crosby and Overton of 51&20 
N. Lagoon, Portland, Oregon 97217. '~be same tanka appear to bave been 
leased prior to this tise by Pac-Har, the previous naae ot Crosby and 
Overton. Tbe Department has been unable to obtain a copy or the lease 
agreement. Crosby and Overton provides the aervlce ot coll~tlng and eben 
storing vaste oils froc separators, 011 slop tanks, sblp tank cleaning, 
etc. The two tanks appear to have been l .. sed to Crosby and Overton sInce 
1973. 

Several saaller tanks, no. 20001, 20002 and 20003 baving a capaclty ot 
20,000 gal. eacb were leased to (oppers Co., Inc~, ot 5131 Soutbwest Ave., 
St. Louts, .~ 63110. Several smaller., above-ground, bor1zontal or1ented 
tanks '1n thIs area belong to ';oppers 1:0. as vell. lacording to Mr. Denh_. 
Tice 011 Co. formulated pentachlorophenol tor loppera to (oppera 

,- specif1cations and then handled or atcH"ed tbe tOMlulatlona tOC" later pickup 
- by customers of Ioppers. 

'!be 20,OOO-gal. tanks vere present. duzoing tbe Oct. 25, 19M aUe lnspectlon 
(reportedly ecpty) but had been r.oved troll the alte prlor to the Dec. 12, 
1981& so11 -=p11na event.- There vu 1'1auall1 obVioua contalnat1on or the 
so11 by Incidental spU1s ancf alops IIl1 tbis toraer pentachlorophenol 
handling area. The level ot contaa1nat.lon vUl be dl8cuased later In thls 
narrative. 

Present Haste Managepent Practises 

_ Since aro\:nd Dec_bar 1912, all tulka~(ezcept 50067 and 10002 leased to 
CrosbY and Overton and the _11 .. tallies leased to cr beloac1nc to ~oppera 
COIIPIlI11), the loed1nc ,.acka .... and the pump boue ha.,e been connected to a 
vater drav .yat_. & vater draw bos 'and vater draw t1ttlnp are located 
beside eacb tank. these In iurn'.,.. C1)an.-cted to a draim.p plplna net-work 
1n place throupout the tanal .. l. 'lbout once each ,ear, vater 1a dravn 
froll the bottoa ot each tank aad puape.S to slop tank 3007 looated In ttle 
nort.hvest t ... Inal area, or to tank 11&06 In the area known as the Bul 011 
Terminal. & portable Fru-lkers oU/Wl.ter _paratar 1_ perloc1l~ 
connected t.o the slop tank. "%'be separat.ed oU is eltbe .. piped hack to the 
appropr1ate stor .. e tank or to an unde."ground 3Ooo-sal. separator tank near 
tank 3007 or u above-P'OUad separator tank no. 11101 balde tank 1506. 
Water reaoyed bJ the _parater vb1Ch cclnt.al ns 1._ tbu 100 ppa ether 
soluble 011 1a b.1 agreeaent dlaobarlec1 b7 a plplns .,at.. to the Cit, ot 
Portland un1t.&ry .. var ayst_ tor tr"itltent at tbe publ1cl7 ov .. d 
treatment vora (POft). Two ... pllng _nbol_ assoc1ated vltb tvo .. war 
Unes are perlodIcall,J lIIOn.1tored by aurt wIth the Cu., Dept. ot PubUc 
Worb. _Vute 011 troa tbe _panter 11 perlodlcalq ,...OyH troa tbe 
underground 3000-pl. tank and aboY __ ",ound tank 1507, and taken b7 Cro.by 
and Overton to tbe tanka SO067 or 10002 that they 1 .... fro. Twe 011 on 

TOLS003608 
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the SKle sUe area. Alternatel,y, a vaCUUIIa truck may be connected directly 
to the all/vater separator vlth vaste 011s transported to the Crosby and 
Overton tanks. 

There is also an un~erground 60oo-gal. sp1l1 preventlon control and 
count.el"'lleasu,.. (SPCC) tank associated vlth the ott-abore pier to bold any 
spill:. and etona vater that .. y be collected during ship loading/unload1ng. 
An 8000-gal. underground SPCC tank lS locat.ed near tale pwap bouse and truck 
loading rack t.o collect any spUls and stara vater t'r-oIl tho ... ,.eas. The 
rail spur line reaent17 constructed vith curblnc and spUl drains bas an 
underground 12,OOO-Sa1. t.enk tor conu~nment ot all7 apUls in tbat aru. 

. The load1ng rack area ot the Bell 011 Tel"ll11111 seaUon vu proPOsed to be 
equipped vith an underground _000-ga1. slop and vater tank ... Tbis sectlon 
at the t.end,.l has not been 1n uee tor quite SOQe tiae. 

T1ce all Co. on Aug. 11, 1980, co=pleted EPA Porm 8700-12, Hot1rlcat1on of 
Hazardous Vaste Actiyity ... requlred bY BCRA 3010 l1st.lng apeclt1c sour~ 
wast. ... 1:051 - API .. parator sludge, 1:052 - tank bot.t.oea (leaded) and 
POgO - pentachlorophenol. On Feb. 22. 1982, Tae au requeated ass1gnclent 
ot a generator 1dentitication nwsber bY correspondence vith the Depart~ent 
or EaY1ronaental Quall t7. 

Past waske Management Prastlses 

Accord1ng t.o tlr. !)enh_, there are no retrlevable imentory records of 
product storage tor tbe pertod 1959 to 1973. Se agreed that it can be 
assuaed s1lll11 .... products vere atored on-sUe in a pattern 11ke tal.t ahown 
on Uae 1913 to 1983 cbart. prodded by Time 011 Co. --- . ~ . ~ Prior to t.he installation at the drav vater Qst. tor each tank, 

. i O

•

o 
• ~·asaoc1at.d plPing and use at the portable aU/vater _~rator 1n late 197~, 

{ ,. , . vastevater rrom tank botto •• II.. alleNed t.o .pUl onto the sround around 
~. the stte. TMs practice vas apparent17 collUllOn to 011 tena1nal racUlties 

--rn Uae area unt.ll Oregon DEQ began to vork 1n 1910-71 v1't1l tenl1 .. la to 
dlscont1nue discbarge lnto publ1c vatera and onto sroW14 .urtace.. This 
pracUce apparentl1 occurred at the T1ae 011 t.er:"II1 .. l dar1na the perlod 
rroaa 1959 to late 1972. ,reb. 16. 1971 lnternal _0 descrlbes a 
conversation vith the plant engineer _ployed by Tiae au at that u_ 
Ulat conr1ra. the discbarge or draw vater troa tank bottoms onto the ground 
but. states turtber tbat.the coapeDl' maintained no suoh etfluent discbarged 
to the river, dralnase ditch or storm sever. 

In ylev ot the vastine or vater troll tank bottama onto the 8011 surtace tor 
a period or up to 13 1ears, and the storage ot leaded gasoline at ana time 
or another 1n .oat at the tanlc.=, a deciSion vas _de to collect 8011 

saaples 1n • soaevhat randal: grld fasblon throUGhout the terclnal area. 
Samples vere also collected 1n tbe area near tanks uaed by Crosby and 
Overton and tho .. lea.ed to !toppers to store pent.ac:blcrophenol 
fonuuaUons. 

TOLS003609 
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Sagpling 

At eacb at 12 locationa, a cOIllPlait., soll sample using. aol1 core vu 
collected. The cOQpoalte vas •• de 10liP of the surtace and 1, 2 and 3 toot 
intervals. Samples vere colleeted and analyzed by the DEQ laboratory. 
AnalY$ls at each S&I:lple Included b .. e-neutral .ztractables, pesticldes/PCBs 
(Q!thod 608), acld eztracUbles, pesticide. (method 625) and EP 1'ox1city 
tor lead. An effort vu also Clade to IdentitY and quantitY any other 
organl0 chemical observed vith the eztracUon/GC (caS chromatograph) HS 
(cass spectrometer) procedures. 

All 12 so11 samples teatect tor EP 'fanclt.r lead ahovecS concent-ratior .. at 
<0.1 cg/l. Cancentrationa at 5 11&11 or greater tor EPA Tone l .. ct are 
clasSified as bazardous vute. The det.ectloD l1mit tor this procedure Is 
0.1 111£/1. 

Ot 12 soU .saQples tested tor pest1cldes, .. thad 625. eztraoted by JICHA 
met!lod 35"0, all shoved concentratlalrJS at <5 1I&Ik& (tbe ctetectlan U.alt) 
ot these pestiCides. 

Sac:ples tested tor acld eztractables' .. thod 625, e%tracted bJ RCllA lIletbod 
~540 (acetone/beaM) sbowed all 12 :s1tes to cont&1n (1 q/Jcs (detection 
liQ1t) tor"these pbencl specles e:ept it_ 9, aample %1018 collected 
19 tt. HE or tank 50061 (Crosby and Overton leased tUJe) conta1ned. 515 
CIS/kg pentacblorophenol and 12 IIICIkl tetracbloropbeaol. Item 10. sample 
Z1011 contained 1820 ~ pentacblcx"opbenol aad 11 IISIk& t.etracbloropbenol 
collected at the site at the tanks leased to ~opper. tor at.orqe at 
penUchl oropbeool tOl"llulaUona. 

0:' the soil samples collected anel an;l17Zed tor bue-neutral ezuactables, 
aethod 625. eztracted by JeRi .. ethod 35J1O all sbowed concentrationa ot this 
group ot pollutant. to be 1 ... tb.an tJle detection 11mt. « 1 m&Ik&) e%Cept 
the t:0llov~na tanks ahowed: 

- No. 2051': Ita _. aoU baS %1008 

lsopboront 
2, "-d1nS. trotoluene 
Fluorene 
n-nitro80dlpbelQ'l_lne 
Phenant.hrene 
AntbNoene 

"No. 15002 - Itec 8, eoU baS :1012 

Fluorene 
Phenantb,...,. 
Antbracene 

Crosby and everton 

13 III&Ik& 
,1& ID&Iq 

105 IIg/k& 

No. 50061 - Itea 9, 3011 baS %1018 

Chryaene 
B1a(2-6thylbeJ11)phtbalate 

BZT0104(e)040431 
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&ltboup po17chlor1 .. ted b1phenyls (PCBs) v.,.. detected at .v.,.al soU 
sample attes, total PCBa vere vell below the 50 ag/kg concentrat1on which 
,.equires handling. 

At .ach sample stte, 1n add1tlon to the priority pollutant chemicals, th. 
.... pl. was scanned tor aJ11 oth.,. unJmovrus abo •• th. detection lillL1t or 
1.0 mell. In the case ot 3 sample Sites, _ (%1008), 9 (%1018) and 10 
(%1011), a number ot oth.,. chemicals vere tentatly.17 Identified and 
e:t1ut.ed conaentl"at1oDS det.nalned. These ,.esults .,.. .aovn on the 
attached lab -abeeca. 

Crosby and OVerton Leased Tanks 

Du,.1ng 1983 on an .s ,et unspectfled date. an IndlTldual vu aUegedly 
_zposed to a aub~taDce while cutting an acce •• bole Into tank no. 10002 
leased to Croaby and Overton by 'rime OU CQ. The bole vu reportecUy cut 
to reaoye the ~bstance Inside. Allegedly, the 1r.dlvldual denloped 
u.ediat. ay&ptoca1nvolrtng skin 1rel tatton. leportedl.7, the Indiyldual 
returned to the tank so.e tiM later and collected three (3) sol1 a&IIlples 
near tbe tank. -Tboee 8OU-lWIples veo. aa1d analYzed by CB2H/B111. 
CB2f'JHl1l reported PCB concentl"at10na of 29." aglq. 5811. JII8/k& and· 
1060 ID&Ikg (disposal restr1::tiona appl1 Vben· PCB concentrationa exceed 
50 IISIq). 

On .... y 2. 19M, D£Q laboratory .tatf collected aamples at tbe Crosby and 
OVerton tank 1n queation. A 8011 sample 10 ft.. tf'Oll the apparent accosa 
bole cut 1nto tbe tanJc sboved a total PCB ooncentl"atlon ot 59.1 1ICIkg. 
Sludee collected on a surface _ ft.. r.-oa the ede- or tile tank entr1 bole 
aboved a total PCB conaentl"aUon of 1351 1I&Ik&. 

netectlon ot PCB near the tank reaul ted 1n revlew ot past vast. 011 
diapoaal r,col"ds 1nvolrtng tbe Crosby and OVerton tank. 1'he records shoved 
dlspoaal or 210,000 pl. ot petz-olema-bued aludee ." Crosby aDd ()yetton at 
the St • .Jobna Mun1c1pal Landfill located on Coluab1.a BlYd. 1n Portland, 
CreSOn. An appl1oatioa tor d1aposal ot spedal vaste. at the landfUl va.s 
approyed by the Hetropolltan SeMlce District (!tetro) AUC. 10, 198], 
tollowlng ,..y1ev ot ... ple ana!:1s1a ot the tank coatent. vtuch abowed PCB 
concentrations to be <1 ppa. 

During Sept. 19M, the ..... at the St. Jcbna Landfill belleTed to contaln 
~he 210.000 pl. ot petroleua sladee va.s eztenslYe17 ... pled and ana~zec1 
tor PcBs. TIM presence ot PCB~ 1n the ar .. a te.ted vu not continl.d. 

AaaeOSRS!nt 

'1'here are probl •• at tIM 1'1ae 011 Co. tonal,.l ":IOc1ated vlth the past 
bandllng or hazardoua substancea. The 10ng-UJle discbarge ot tank bottoCl 
drav vater onto tbe sround aurface vlthln the· u"unal ar .. lillY ba .. 
lIlpacted sroundwater below tbe slte. 1'b1a oould not be conflnaed using the 
aaap11nc equ1paent uailable. Surtace 8011 samples did not detect ar11 
alsn1rlcant concentrations ot pl"lorlty pollutants to deptb. ot tbree (3) 
teet that .lpt 1M ezpected vit.b1n a tank ra,.. that bad d180h.,.,ed 
vast.vatel" onto the &rOund. 'a .entlofWtd aboye under the Scpl1na aecUon. 
pl"lor1ty pollutants and other orpnlc chela1cala were tound In 801M areaa. 

TOLS003611 
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Tbe ~U on-alte appears to be cre~e and tbat ha.:s been ln place (or many 
years. LenHs ot aU t ve. observed wUtln the 3-rt. suple. Th. a11 t 
appeared to perch vater at SOIM sample sUea. The penDanent groundwater 
table 11 apparently about 20 tt. belo .. tbe land surtace. Downsr.dlent 
groundwater usale coUld not be cont1"lIIed. 

Based on past practices or draw water dlsposal, presence at aome 
con~lnants vlthln the upper surtace and shallow depth or groundwater, it 
Is recomaended tbat construction of g~undvater monltor1ag vells be 
serlouslJ consld6red to better characterize the extent or pollutlon. 

Pentachlorophenol 11 present 1n blgh ~~ncentrat1ona vi thin tbe soU In the 
.,. .. or tbe tana leased to (oppers 0). and those leased to Crosby and 
Overton •. TIIese ar .. s need cleanup ot tbe spUled hazardoua vastes. 
Cleanup abould Include careful evaluatlon ot toe ertectlveness of tbe 
re:aoval Includlng Sf"Oundwater aampl1ftj~. Furtber rede" of the alleled 
Incident involving presence of PCB at the Crosby and Overton tanks appears 
to be varranted. 

Our!", a Jan. 28, 1985, pbon. conver~lt1on vlth Jobn Denh. or Tiae 011. 
tbe detect1~n of pentachlorophenol V&.:I discussed. ae told lie the COlllpat11 

realized the'vaste vas present on the' ground and soU SOCDe time aco. 
Denbac also-;told lie tbat arter this l-rlfOr'lll&tlon becae available, Time had 
cancellec1 the contract to bandle pentalchlorophenol and its lagroeclients tor .= 
Koppers as vell as tbe l"se ot tanks. Denbc stated that tanks bave been 
cl .. ned out and r8lloved and the raaatfl1as tanks vUl be coved out aoon and 
cleanup ot the ar .. wU1 start.: It va suggested that. this Information be 
sent b)" letter to tb. Jortbvest leg1or:t ot DEQ IDClud1D8 proposed cleanup 
metbods and tice SChedule. . Be sald bf: would elo that arter redavina 
sampling results • 

Backloc Beduetlon 

It ls Nco.ended that Twe 011 Co. (OlD 0095915"3) be placed lnt.o backlog 
reduct.loll catelOl'7 1-5. Probl.s illYolnnc buardoua vastea .... present. 
The State ot OreSOIl J)EQ, Rorttnrest ReelOD, bas the ... ",lat0r"7 autbor1t.7 t.o 
lnveat1pte;huardoua waste bandllric1dlsposal and to requi,.. reedlal 
cleanup action. Hcrtbvest leglon of DEQ t\&llJ Int.enda to tollow up tbis 
aaseasment and vork with the coapan1' to eatahUsh necesNrr IIIOll1torlng and 
cleanup. . 

The s1t.e eloes not appear to present a ,bazard to tbe health or the leneral 
public br direct. contact wlth vaate. present due to the aecur1tJ or rences. 
2,.br/daJ atattine ot tile aUe anel a watc ... n ,-",lee. _ Tbe threat to the 
environment appears to be related to lbe pot.enUal. apact to sroundvater. 
Groundwater i.pect made to be turther .... aluatael. 

At th1a tift, 1t eloes not appear ttaatt'urtber Involycent or the RCRA 3012 
progr_ wiU be MCusar)'. 

IC2OJ1" 
Attacbaent 
cc: lortbvut leglon. DEQ 

Suardoua Vaste OperaUona, DEQ 
T1me 011 Co. 
Crosb,y and Overton 
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,': .::~'. '·L C~;-:::Cil0::S: I~': C;;.L1U~ II) Ui.II .. ··.~::;:: r:I~I:TjiLR \':E t::,:~ M:ClI~r 1 iiI: ~i·I:C! ... L \'::.::'11. I;: :'-\..' I' 
IN Hi£: A!~I)V~ "L:',~UUf:"D "'i10! IU: ~I!I.I;T. \':1:: I:U:ir CJT':'IN A HIiPHcsr.Nrt.rrVI:: S.'-r.:PLt; Ot" lli( \·:.:'::)Ir. \.: 
~':ILL J.t~ALY7.E THE SI.I.~PlE TO v.U~IFY THE rr~Fo;.,r.~ATlON YOU HAVE P~OVIDED US, SO IT IS PAHTI~U' .
I:.:~RT ANT THA T THE SAfl.PI.E B~ 1 nULY R(PR:F.SENTA TlVE. IN r,~OST CIRCUI.~STANC(S you W'LL BE 0=1 ;...... ;: 
TliE S,.,:.~PLE. HC\'.:evER. IN THOSE CAS(S IN \':HICH we OBTAIN THE SAMPLE. WE I.~UST ASK THAT C:~E \)/ 
YOUR F.r.~PLOYHS BE f'rl(SENT TO DIRECT THE PARTICULAR SOURCE TO BE SA/.~?LED AND TO WliN(SS 1HI 
S;,·.:Pl.i~:G. IN SUCloj CASE. 'YOUR EI.~PLOYf.E ~.'L:ST SIGN TUiS CERTIFICATION AS A WITNESS. 

THIS CcRTlFICA TlON I,'UST BE RETUFiNED. V"ITH THE RI;PRESENTATIVE WASTE SAf.:PlE. TO: 

------ - ----- -- - - . .... -- _. . .. -- - --- -
THE UNDERSIGNED CERTIFIES THAT IiEiSHE OBTAINED A R~PRI;.SENTATIVE SAMPLE OF THE \';:,$T: 
f,~I.TER!AL D£SCRIBED IN THE "GENERATOR'S \','AsrE f.:ATERIAL PROFilE SHEEr ABOVE REFERENCED ):oN I 
THAT THE FOLLOWING REPRESENTATIONS AFIE TRUE AND CORRECT: ' 

~ 
: 

1. HOUR AND DATE OF SAt.:PLING: D930 Hours, February 19 ..... 1 .... 9;.::8 ... 5<--__ 
2. ~OURCE FROM WHICH SA:.:l)LE TAKEN: 12005 N. Burgard ~n.,d, 

P~rt13nd Ol·cgon. penuc:hlor('ph~ area $1"" ... '1\ on 3tl3checrprO't 1;1.\0' •. -- - - ... 
. ,-_. -------

3. I 0UIF:,:~NT AND SAr.~PLING t,:ETHOD USED: Shovel and c:tn USl"~-=~I!.fC1.'~, 

•• 
5. 

6. 

7, 

"lIe .f(\ .. ,~ .. ~,~ _ t .... o foot rcpresc!ntative samples ob.t.!!.n_~~ •• !".!!'t'.d t ,," d ~ . I 
•• ad pl;1n..'d. in ,(':'u~~ __ • " . ___ . 

f..I,~OUNT OF S,~f.:PLe OBTAIIIJED:....,;.;O.;.,;n..;::,e......1.0;;.,j).......,ga,;:a;.::1:.,::1..;::,o;.:,n.:... _______ _ 

TYPE OF CONTAINER INTO WlilCH SAMPLE WAS PLACED: Nev one cal1o~ ,r:l i nr 

. 
THe SAMPLING EOUIP .... ENT USED, AND THE CONTAINER INTO WHICH THE SAMPLE \',:.S 
PI.ACED. WERE THEMSELVES UNCONTAMiNATED BEFORE USE. Yes. 
AT THE TIME OF SAMPLING I AFFIXED A LABEL TO THE CONTAINER IN THE FOLLO\'.:~lG 
FORM WITH TliE FOLLOWING INFORMATION (FILL IN THIS PORTION. INCLUDING "'\)UR 
SIGNA TURE. JUST AS IT APPEARS ON THE LABEL YOU PREPARED): 

GENERATOR: TII1O~! OU Co. 
WASTE NAME: Pcntachlorophenol mixture. 
SAMPLE HOUR/OATE: 0930 Hours. Feb. 19. 198~ 
PROFILE SHEET CODE: E 13 8 I. A/. 
SAMPlER SIGNATURE: '3JJ~ • 

WITNESS VERIFICATION: I WAS PERSONALI.Y PREs! 
ENT DURING THE SA''''PLING DESCRIBED; I OIRECTED 
THE WASTE SOURCE TO BE-SAMPLED; AND I VEFUFY 
THE INFORMATION ABOVE NOTED, 

SAMPLER NAME: Neil E. llallis 

WITNESS' John H. SOIDCS 
TITLE: _____ T.;;.e:.:rd=ln=::::a;.l;-:M~a::.n::;a:.!c:.;e::.r~--SIGNATU~EOjJ-". r:----

~ 
TITlE: _--:_c:;....e;;.;n;,;..e;;.;r:..;a::.I::....:~:.:;,a;;.;n;,;..a~8c..e::.r=--______ , 

EMPLOYER: ____ T_l._e __ O_l_1_CO __ • __ ~~-----
• ;.,''''' DATE: ____ ...;r:...e~b~ru:..;:,;a;;.:r;.::'1......;:1..:.9..:. • .-;;,1.;..9-8-5----

EMPLO'tER: ~:orth t-:c:st "acuulI Truck Ser',{ce 

DATE: ____ r_e_b_r_u_a_r~y~1;...9~,~1~9;...R~5 ________ __ 

_ :,-v ... .,.,' .... L .... 

" ,,,a:. ".&~I' ., .. · .• ~t.,! .. r~.-c 

r-------------------------LABORATORY REVIEW OF SAMPLING PROTOCOL 

8ASEO UPON tAl' REVIEW OF THe A80VE Pf'OFllE S"'--', 
I CONClUOE THAT THE A80ve METHODOLOGY IS: 

a ADEOUATE FOAYIElOING A AEPf'ESENfATrvE SAI.':PlE_ 

a 1t4ADEOUATE FaA THE AEI.SONS NOTED HEREON. 
DAT~ ________________ _ 

L!LA:B~~~,G:R~:==================~~=-~_~_-
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C~~~-Stcurity Systems. Inc. 
P.O. Sox 1B65 
Eell~v~e. ~A 930~9 

D~ar S~rs: 

::._--.= ... ! :-0"";:- : ..... 
S~~7:_: .. ".:':- .. ~-: .. 

July 29. 1985 

:: " 7:" " : ~ " 
:.; . : .; -: ..: ..... 

Atta.:hed is ctl!ck 2~607 as payment in full for disposal services as shown on 
your invoice 1~47 dated June 30. 1985. 

Attachment a/s 

32319 

Sincerely. 

~/!~--
John P. Denham 
Environmental Manager 
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t!~~" ~ ~.a..? .j/ ylig= ~, 
Department of Environmental Quality ~o-oc.e-.. 

. Fs-:-' -.+F 

522 s.w. FIFTH AVENUE. lOX 1l&O.I'OATlANO. OREGON 97207 PHONE. ISOJI 219·5696 

January 17, 1985 

He: tour Letter at 113185 

-Tne actual r.u.. U:llt tb. IeaCD &.eat 1. intend-o to .leul.te h Oii 
340-101-03'(1)(4) (enolo .. 4). A. lou can se ••. ~. rula r.rers to 
conouot1~ • bloa.&l1 on peatlclde " •• ldu., th. r.~ults ot which determIne 
vh.t.ber or not. tbe " .. ldu. 1 •• hazardous vute. 

In a June 7. 19a. letter to Indu.tr1. ve Cited 600 cgJl total chlorophenols 
as the huardou. vasta tbreDbold. Th1. vu eeant to include -phen~t .. a. 
vall. It vaa d.rIvad tro. 80 •• recent EPA data whlch lndlcated an average 
LC50 ot 0.15 ~l tor aalaon1d vlth lltt.le toz1cologlcal d1tterence 
betve.n pent.a. or tetractloropb.nol or -pbeMC4. Thus, 1t you plac. 
250 Q&/l ot I reaidu. coataJn1na 600 ag/l penta in vater, and tb. penta is 
100S leached, you wl11 cet. • eolutioa or 0.15 =ell penta. H.ne., the 600 
=ell nuabe". Hawev.", ve would apbeslze that the 600 call total 
cbloropbeools 1. 0111, an IpprozlaaUon wbich ve a~lest as bel", routinely 
aCC'ptable tor det.eI"'llIn1n& prope" wut.. d1"3posel. It there 1. In1 r ... on 
to contl.t a c.nerltor'. cbarlaterl:ltlon ot his v •• te t or .n, reaaon to 
au.peet 1=p,.oper vute dlspoaal, w would so back t.o tbe rec;uIre4 bloaaaa, 
to .. lei • der1n1U •• 4et.e.nalaatloll. 

Pl .... call 1t .. at .,... code (503) 229-6210 1t JOU vlab turtber 
dl scu. 10ft. Ve would .ppreciate reeel v1~ a"1 lntor"lu UOD you may care t.o 
sh.,.e wit.b ua Oil ttll. "abJect. 
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1 TIME OIL CO. 

I .... ~ FROM~ 
P.O. lOX 24447 

TDMINAl. ANNEX 
SEAm!. WASHINGTON 91124 

C2061215-24OO -

IETUIN TO ----+ SIGNED 
-===========================~c====================== 

I -

-ATE I SIGNED ===============================================: 
THIS Copy fOR PBSON ADOIISSED 

TOLS003621 
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Sampling 

All samplfng was perforsed in accordance with EPA publication SW846. -Test 
Methods for Evaluating Solid Waste-. Surface soil sampling was.achieved using 
a small trier and/or sa~lfng scoop. Subsurface samples were obtained using a 
6- continuous flight hollow stemmed auger fitted with a 2- split-spoon sampler. 
All sampling equipment was decontaminated between samples with a triSodium 
phosphate wash •• ater rin~e. hexane wash and a trfple rinse with distilled. 
deionized water. Auger flights were deContaminated by high pressure steam 
cleaning be~een bore holes. 

Samples were obtained froll two areas. Area 1 consisted of a peripheral surface 
margin surr-ounding the containment areas on all of the avaflable sides (see 
Figure l). Area 2·.cons1sted of the area inside the containmentwall. All 
samples .~rom each. s.ite were placed fn new 16-ounce wtde-lDOuthed glass jars 
previously washed with laborato~ cleaner, water ri~)ed, hexane waShed, air 
dried and rinsed three ti~ w1th distilled, defonized water, then fitted with 
teflon-lined caps under clean conditions. Samples were labelled with client 
identification, sample number, date, time, sampler's name, sample location, and 
other pertinent information. Containers were sealed and placed 1n portable, 
refrigerated ice chests for transportation to the laborato~. Samples were 
delivered to the laboratory by RES courier within 48 hours after collection. 
Chain of custoqy fo~ accompanied all samples from original field sampling to 
final analysts and are included in this repo~ (Appendix A). A field log of 
each sample was generated on site during salllpl1ng and retained for future 
reference. 

PreHminary surface salllpl1ng in Area 1 was performed by preparation of a 
composite sample obta1ned fro. sub-areas A, 0 and f by poo11ng grab samples 
taken with. triers or spoons at IO-foot intervals. fhe feet IWI1 from the 
containment area. 

Secondary surface ·salllpltng was conducted in Area 1 by obtaining individual grab 
samples using triers or spoons •. The sal!lple sites are numbered 1-81 and are 
indicated on figure 1. Seconda~ salllPles were obtained in response to the 
detection of significant concentrations of PCP 1n prelf.tnary composite samples 
from sub-areas A and 0, above, and were used solely to esthlate the limits of 
contamination beyond the containaent area. As stated earlier. no attempt was 
made in this sampling and analytical protocol to deter'lline average (lIean) 
values of PCP contamination. 

TOLS003623 
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Introduction 

Between 1967 and 1982 Time Oil Company operated a pentachlorophenol (PCP) 
facili~ at its North Portland. Oregon. terminal. This facili~ consisted of 
blending and storage operations used to prepare commercial pentachlorophenol 
solutions. The facility consisted of various storage and .ixing tanks. a 
warehouse. a bermed. unpaved containment area. various pumps and a truck 
loading area. 

The facility geography is essentially f14t and is located less than 1/4 .ile 
froa the Willamette River. The soil is principally fine to medium sand with 
some silt. Ground water is reportedly found froaa 10 to 20 feet below the 
surface 1n this area. During June of 1985" a portion of visibly contaminated 
soil in the containment area was excavated and disposed of as a hazardous 
waste·. This excavation left a depression fn the nortmiest corner of the 
containllW!nt area sloping gradually to approximately four feet belov the .. 
adjacent grade. Surface soil vas disturbed during this process and. as SUCh. 

surface sampling was not expected to be representative of conditions existing 
prior to, excavation. 

During the years of operation. several ·intermittent PCP discharges were known 
·to occur. especially during'.ixing and transfer operations. These discharges 
resulted in soil contamination in and around the containment area. 'Initial 
s'ite visits in April 1985 indicated visible P~P conta.ination 0; soils in this 
vicinity. ,A sampling plan for surface and subsurface soils extending. through 
the vadose zone vas designed and inftiated in July 1985. 

This sampling ·and analytical protocol vas designed to estimate the spatial 
limits of PCP contallfnant IIfgratfon fn the vadose zone of the sott in and 
inmediately adjacent to the PCP contafnlllent . area facflity. As such. a 
systematical gridding arr., vas used 1n lieu of ran~ or other types of' 
probability sampling. No atte~t vas .. de to sample underneath structures or 
paved areas. The protocol vas not intended to detenaine the average 
concentration of PCP in soil at the facility since the area sampled was not 
expected to be ~geneous nor to represent a specific population of PCP 
concentrations. Therefore. statistical evaluations such as mean and standard 
deviation. have only academic significance in respect to these dati. 

However. since the or1 gin points 1n the regular sampling arrays were randOClly 
selected (f .e •• a systematic randall salllpl1ng procedure). there is no reason why 
some or all of this data could not be used for thfs purpose it a future tilDe. 
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triangle with an east-west base of 2S feet and a north-south height of 18 feet. 
The Ilaxi .... 1t distance fl"'Oll any point on the grid to the nearest sample point in 
this cas~ is 13.34 feet as opposed to 14.14 feet for a standard 20-foot x 20-
foot rectangular array. This selection allowed for the plac~nt of additional 
""ells just outside the contafnment wall without increased cost, thereby 
improving coverage with fever Sllllpling pofnts (reference: Parkhurst, D.F •• 
Opt; .. l Sampling Geomet~ for Hazardous Waste Sftes; Envlronaental SCience & 
Technology, 18 No.7, p. 521 [1984]). The triangular grid is indicated on 
Fi gure 1. B~e holes are indicated by the symbol -.- and are labeled with 
alpha symbols J-Z. A table of samples sq obtained is given in Table III. 

Following sampling, borings were sealed with bentonite grout in accordance with 
state_ell sealing standards under the direction of a registered geologist. 
Decontamination water, collected into tubs, ""as analyzed and. following receipt 
of negative results for PCP. disposed of on site. 

Results 

Samples were analyzed by Coffee Laboratories, Portland, Oregon, using EPA 
SW-846 protocols. son samples were Sohdet extracted using EPA protocol 
13540. Procedure 18040 was utilized with electron capture quantification for . -
PCP .nalysi5. Results are expressed in ailligrams of PCP per kilogram. soil 
(ppm. d~ weight). At sites where result~ could be expected to approach zero 
(based on results fro. adjacent sites), samples were held but not analyzed. 
The results are listed in Table IVA-E. Pre1f;'lnary COIIposlte results are shown 
in Table IVF and confirm PCP contamination beyond the' contain.ent wall • 

. 
These tables l1st PCP concentrations 'at each sample sfte as well as the X and Y 
coordinates .used to locate these sites on the plan drawing (Figure U. These 
coordinates are tied to an arbitrary grid as $heNn on Figure 1. The northwest 
corner of the contain.ent wall is located at coordinates X-76, Y-l66 (76.166). 
for sake of reference. Each saMpling depth is listed on a separate table. 
Copies of the laboratory reports Ire listed fn Appendix B. 

The coordinate data and concentration results were plotted using an 
;nterpolat1ng contouring program (In-Situ Corp., lara.ie WY). This package 
performs smoothed contouring of the data using a triangularization method and 
bivariate interpolation. Contours were generated fl"Oll surface salllples 
(re9ardless of elevation below grade) and 2-, 4-~ 7 .. and 12-foot depths below 
grade. The contours are plotted on Fi gures 2A-£. These contour di agralls ha ve 
been reduced and printed on IIIYlar sheets in addition to the attached figures. 
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Sampling in Area 1. peripheral samples. ~as performed to ascertain the surface 
'margins of the contalllinated area. It was arbitrarily assullled that the area 
within the containment walls was contalllinated with PCP and the peripheral 
margins' of this area established as consisting of the warehouse south wall. the 
east and west concrete walls and the southern edge of a pipeline transacting 
the containment area as indicated in Figure 1. Three concentric. 10-foot-wfde· 
marginal strips were staked out surrounding this boundary and are indicated by 
broken 11nes in Figure 1. The 10 foot .arginal strips were subdivided into 
areas A. 8 and. C to the west. D. E and Fto the south. and G. H. and 1 to the 
east (see Figure 1). 

Sampling of Area 2. the containment area proper. was performed to evaluate PCP 
concentrations at the surface and at depth 1n subsoils to the sa~rated zone. 
Grab samples were obta,ined fro. a 2-foot lC 2-inch split. spoon sampler pre.ssed 
through a 6-inch hollow-ste_ augere4 bore ~ole. and were placed in 16-ounce. 
sample containers as previous.'1 described.. DecontaMination procedures. chain 
of custody. labelling and logging were identical to Area 1 samples. Auger 
flights were decontaminated at·the.complet10n of each coring to prevent cross 
contamination. Samples were taken at a maxillUll depth of O. 2. 4. 7 and 12 feet 
below the surface elevation of the unexcavated portion of the oontainaent area. 

Due to the sloping contour of the containment area caused by the excavation, 
the surface elevation below grade was measured fro_ a string 11ne pulled 
tightly between two unexcavated surface points and spanning the sampling point. 
Elevation of sampling site surfaces below this grade line was measure~ using a 
rigid ruler and is shown 1n Table I. Data fro. this table was used to 
calculate the actual a!,ger. depth below. the surface required to obuill the spHt. 
spoon samples to alfgll all samples in the sa .. respective horfzontal plane. 
This data is listed fn Table II and indicates. the actual, depth drilled below 
the surface required to obtain a saq)le at. the fIOIIinal depth listed (0. 2. 4. 
7. or 12 feet). In cases where it was deemed practical. sofl was hand 
excavated to the depth corresponding to the first sampling depth indicated and 
the sample obtafned ~nually with a small trier or spoon., 

The horizontal arr~ of borings was selected to .tni.fze the .. ximu. distance 
from any given point 1n the sallpl1ng area to the nearest boring. To do this 
most effecthely, a triangular grid was staked off. The arrQ was based on a 
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TABLE 11 

lUo£: 0 lL co. - PORTLAND. OREGON 

Actual Split-Spoon Sa!ple Depths Below Grade 

NOilinal Depth 

0 2 4 7 12 

0 0-2' 2-4' 5-7' 10-12" 
NA 0-1 1/2 1 112-3 1/2 4 1/2-6 1/2 9 1/2-11 1/2 
NA NA Surf (U-) 2-4" 7-9" 
0 0-2' 2-4' 5-7' 10-12 I 

0 0-2" 2-4' 5-7' 10-12" 
0 0-2' 2-4' 5-7' 10-12" 
NA Surf (4-) 0-2' 3-5' 8-10" 
NA NA 0-1 112 2 lIZ-4 1/2 7 1/2-9 1/2 
0 0-2' 2-4' 5-7' 10-1Z" 
0 0-2' 2-4' 5-7' 10-1Z I 

NA Surf 0-2' 3-5' 8-10' 
0 O-Z' 2-4' 5-7" 10-1Z" 
0 0-2' 2-4' 5-7' 10-1Z" 
0 0-2', 2-4' 5-7' 10-1Z" 
NA Surf 0-2' 3-5' 8-10' 
HA NA Surf (11-) Z-4' 7- 9' 
0 0-2' 2-4' 5-7' 10-1Z' 

Actual depths indicate depth of bottOli of split-spoon. 
NA • Not available 
Surf· Surface sample obtAined by hand excavation at depth 

indicated in parentheses 
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TABLE I 

TIME OIL CO. - PORTlAND. OREGON 

Oepth of Bor1nR Site Surface sa:lle Below Grade 
( or1:. Strlng L,ne 

Boring Depth 

J 0 

K 6-

L 3' 

H 0 

N 0 

0 0 

P l'S-

Q 2'6-

R 0 

S 0 

T 2' 

U . 0 

V 0 

W 0 

X 2' 

Y 3' 
Z 0 
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1 
TABLE IVA 

TIME OIL CO. - PORTlAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Surface r.ontour Data , 

I Coordinates Concentration Coordinates Concentra1:i on 
Sample' X Y Mg/Kg Core , X Y Mg/Kg -

\ 1 81 ° 171 13500 J 142.5 161 1400 
2 71 171 29 j( 117.5 161 N/A 

I 
3 71 161 SOO L 92.5 161 tJ/A 
4 71 151 5450 M 67.5 161 4720 
5 71 141 5560 N 155 143 4280 

\ 
6. 0

.
0

- 71 131 8760 0 130 143 3000 
7 71 121 4870 P 105 143 tJ/A 

8 71 III 92 Q 80 143 NiA 

\ 
9 71 101 20 R 142.5 125 1712 

10 81 181 16 S 117.5 125 522 
11 71 181 7 T 92.5 125 123 

{ 
12 61 181 9 U 67.5 125 26550 
13 61 171 95 V 155 107 317 
14 61 161 175 W 130 107 3385 

! 15 61 151 18 X 105 107 tJ/A 

I 16 61 141 229 Y 80 107 N/A 
17 61 131 88 Z 80 179 21 

~ 
16 61 121 6 
19 61 111 3 

I 20 61 101 2.5 N/A = Not Available 
21 61 91 5.2 
37 81 95 857 
38 91 96 1130 
39 101 97 17 
40 111 98 3.5 
41 121 98 3.1 
42 131 99 3.2 
43 141 100 2.4 
44 151 100 1.8 
4S 161 101 171 
46 71 84 3 
47 81 85 3.6 
48 91 86 6.1 
49 121 87 3.2 
50 131 88 1.5 .. - 51 141 89 2.3 
52 151 90 1.7 

'- 53 161 91 1.9 
54 171 92 1.2 

TOLSOO3629 
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TABLE 111 

TIME OIL CO. - l'ORTlANO. OREGON 

Nominal Split-Spoon Sample Depths 

, 
j 

Borfns 0 2 4 7 12 
. Surface 0_2' 2_4' 5-7 ' 10-12' 

I 
J X X X X X 

K X X X X 
J 

L X X X 

M X X X X X I N X X X X X 

a X X X X X 

I p X X X x 
Q x x X 

R X X X X X j 
S x x x x X 

T X X X X , 
U x x x x x 1 

v x x x x X 1 w x x x x x j 

x X x X X 

Y X X x i 
z X X X X X 

NOTE: X • Sample 
1 _. Not available due to excavation 

NO • Not sampled due to presence of groundwater 

J 

1 

I 
TOLSOO3630 1 
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TABLE IVC 

TIME OIL CO. - PORTLAND. OREGON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Oata 

Coordinates Concentration 
Core , X y. M9/K2 

J 142.5 161 3.6 
K 117.5 161 10.5 
l 92.5 161 ·7200 
M 67.5 161 22 
N 155 143 238 
0 130 143 23 
P 105 143 15 
Q 80 143 1205 
R 142.5 125 50 
S 117.5 125 184 
T 92.5 125 534 
U 67.5 i25 55 
V 155 107 380 
w 130 107 8.1 
X 105 107 1.3 
Y 80 107 598 
Z 80 179 2 

BZT0104(e)040452 
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TABLE I.VB 

TI~£ OIL co. - PORTLAND, OREGON 
PENTACHlOROPHENOL IN SOIL 

Two Foot Contour Data 

Coordinates Concentration 
Core , X ., Mg/Kq 

J 142 .. 5 161 3 
K 117 .. 5 161 8 .. 8· 
L 92 .. 5 161 N/A 
M . 67.5 161 87* 
N 155 143 3 .. 1 
0 130 143 59 
p 105 143 16 
Q 80 143 tl/A 
R 142.5 125 34 
S 117 .. 5 125 252 
T 92.5 125 123 
U 67.5 125 44 
V 155 107 260 
w 130 107 15 
X 105 107 4.5 
Y 80 107 N/A 
Z 80 179 14* 

N/A • Not Available 
* • Data points omitted from contouring 

program to reduce extrapolation error 
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TABLE IVE 
TIME OIL CO. - PORTLANO, OREGON 

Pentachlorophenol in Soil 

12 Foot Contour uata 

COORDINATES CONCENTRATION 
X Y mg/kg 

142.5 161 . NA 

117.5 161 2.3 

92.5 161 2030 
67.5 i61 690 

155 143 NA 

130 143 3S 

105 143 450 

80 143 1150 

142.5 125 1 
117.5 125 217 
92.5 125 90 
67.5 125 NA 

155 107 3.4 
130 107 1.9 

105 107 1.0 
80 107 720 

80 179 1.0 

TOLS003633 
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CORE , 

J 

K 

l 

H 

o 
P 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

TASLE IVD 

TIME OIL CO. - PORTLAND. OREGON 

Pentachlorophenol in Soil 

7 Foot Contour Data 

COORDINATES 

J. Y 

142.5 1&1 
117.5 161 
92.5 161 
67.5 161 

155 143 
130 143 
105 143 

dO 143 
142.5 125 
ll7.5 125 
92.5 125 
67.5 125 

155 107 
130 101 
105 107 
80 107 
80 179 

CONCENTRATION 

mg/kg 

(;~) 

3 
8400 

1 

(HA) 

13 
130 
700 
500 
ll30 
75 
5 

1 

1 
1.9 

700 

7 
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f 

I 
1 

1 
} 

1 

J 

j 

1 
I 
1 
J 

1 
J 

1 
J 

I 
J 

BZT0104(e)040455 



I 

f 

l 
t, 

I. 

The scale on the ~lar prints is such that the contours are superimposable on 
Figure 1 (site plan). This allows for facile comparison of PCP concentration 
profiles at depth with surface features of the facility. A reference point on 
Figures 1 and lea-e) is located at (76.166) for ease of alignment. 

Conclusions 

As seen in Tables IVA-E. PCP concentrations range from 1 ppm to 26.550 ppm. 
Two foci of contamination are seen at the surface. One;s located at 
coordinates (83,168) in the northwest corner of the containment area. A second 
focus occurs just outside the containment wall to the west at coordinates 

I 

(65,125). Additional arinor contamination sites occur at the surface in various 
pOSitions throughout the sample area; however. no prominent concentration peaks 
are evident. This may be due, ,in part. to the partial excavation mentioned 
previously or to vehicle traffic or other activity in this area. 

No evidence of penetration of the ·'oading area- focus below 2 feet was 
observed. Note that the results of the 2-foot contouring fail to demonstrate a 
continuation of the foci found at the surface. This is due. in part. to the 
excavation which removed the 2-foot material and to the definition of surface 
samples as su~face material regardless of relationship to elevation (i.e. 
surface samples are not equivalent to -8 foot- samples). This phenomenon is 
indicated by the lack of sample sites on ttle 2-foot contour at boring sites L. 
M. Q. Y and Z. The lack of high PCP concentrations at boring site U. 2-foot 
contour. implies that no significant penetration occurred at this site "and that 
PCP contamination at this site is restricted to narrowly distributed but high 
concentration surface contamination. 

Contours at 4. 7 and 12 feet indicate appreciable attenuation of PCP 
concentrations with increaSing depth. The maximum concentration at 12 feet is 
2030 ppm located at boring -l-. Note that no Simples were analyzed at boring 
sites -J- and -N- at 7- or 12-foot depths. since concentrations above these 
depths indfcated that concentrations near zero could be expected. No sample 
was obtained at ·U- due to loss of sample when groundwater was encountered. 

The slight tendency of the PCP plume to tail off to the south implies that 
groundwater flux may be diffusing the plume 1n this direction. This conclusion 
can only be substantiated by hydrogeologic evaluations of the Site. however. 
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TABLE r.VF 

TIME all co.- ~ PORTlAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Preliminary Surface Composites 

Area PCP (mg/kg) 

A 660 

o 860 

G 17 

~, ... r . . 
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The contaminant plume may be restricted at the surface by the presence of the 
warehouse foundation. This structure could be expected to prevent 'diffusion of 
the PCP plume to the north by presenting a physical barrier to contaminant 
.igration. Identiffcation of concentrat'(ons of PCP beneath the buildfng on 
contour plots is a function of the contouring program and may not be indicative 
of actual plume morphology in this area. 

Sunna? 

Significant PCP concentrations were dete~ted in soil at,Time'Oil Co.'s north 
Portland operation. Contamination was pronounced at 'tWo focal sites, one at 
the northwest corner of the containment area and one at the west side of the 
containment area. Surface concentrations ranged from 1.2 mg/kg to 26,500 
mg/kg. Sampling at depth indicated significant PCP concentrations at the 
northwest focus descending to the saturated zone and approximately 8-12 feet. 
Concentrations at 12 feet ranged froll 1.0 ftlg/kg to 2,030 IIg/kg. Analytical 
da ta from surface, 2-, 4- 7- and 12-foot :;amp 1 es were contoured and plotted and 
may be related to an area plan drawing of the same scale. 
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APPENDIX "I 

CHAIN OF CUSTODY RECORDS 

TOLS003646 

1 
I 
I 
1 

J 

) 

J 

I 
J 

I 
-1 

1 
f 

1 
J 

-1 

1 
I 
1 

BZT0104(e)040467 



co 
~ o 
~ 

o 
~ 

"....... 

CD 
"--'" o 
~ 
o 
~ 
(j) 
OJ 

G) 
t\.) 

CA> ...... 
~ 

'. ' . .,., 
• ..... -·1 

'- . 
t /' ) 

- -
•. ffAl ... u.EC1IVN AG(NCY 

,0111" .1 Inl •• Ct""n, 
CHAIN OF CUSTODY RECORD 

1~NO. IZ~o.~i' 1tP c5~lJj~ 
-

'.!l3ou "'0 

~~' 
I· v 

01 

---"--' I!O~· 

l • 141ff'AS 

IfAoMO. o.n Tt .... c n.tlON ,"OC"f10N a 
,.~I ~ V.'6i' f.htAI'~ --1 , 
qz. Iroo I- T 
=l~ I~'nl 

! 1 
~~ ~\'ft" I H-; 

~c- r~t,1' ~ 
-1-

I~' rl~:Di " I .. 
· Itt? lZrJ ifltot' n : : ! 

tJ~ litn I 

'3~f r~'~Cf : · t 

'Ii} lii:i 
, 

I 
1111 ~t~ 

. 
I I 

114 I.. lt~'IO I I~ 
, 

:'1 ll'lll , 
I , ! 

/;'/ fNl 11 ! • • 
LJo ,v 

~t~ 'if ) I . , 
i .... ." : 

r;r;;;ril:' I,J1Zf::i~~:' 
nt:1'''' .. bY: IS., .... "·,, 
~ '~7' .. . I't( C 

rK.~~'''''''' I' 'O,"'Ti",. ""7El)"':({'l '''''''QII.,h,. by: ".,,,,,,,.,, 

7JJ(~ Ir71 (, ~ 1J~ •• 

- - - - -

, 

AEMARKS 

. 
I 

, . 
I 

I 

I 
I 

~ 
-IOllt 'T.".. A tet .. tel ",: ,.., ........ , 

~.~, rl. ('-(.Y'I\ t 1-1/· h 1;(lII 
1 0 ... IT.m, Au.i .... by· ".,...",J, v 

I I 
Ai Ii?,l'p":"t i7JI;"'~;~ "":~ 

! 0". "lfn, ' A,m •• ~, 

1:;(" . ,/;jf'. I 

I 
I . I i 

o., .. ~,' ... : o.~~'''1 A" ........ ' .. , .... - .. ,; eell, It c/ •• .,."",. ',,'d , .... 1 -

3 - 0605 
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APPENDIX 8 

LABORATORY RESULTS 
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COFFEY LABORATORIES, INC • 
• 914 H.E. 122NO AVE. 

PORTl.AHO. OREGON 97230 
(SOl) 254-1794 

Riedel Environmental Services 
Page Two 

July 25. 1985 
Log 'A8S0717-1. 

Attention: John Ruddick 

Analysis Requested: PvntaChlorophenol <PCP) Analysis of Soil Samples 

Method: EPA SY 846 with Electron Capture Quantitation 

SAMPLE ID RESULTS 

STATION TIME PCP ftl9/kg 
------- ------ ---------
Area E·· .-

46 13:48 3.0 
47 13:50 3.6 
48 13:52 6. 1 
49 13:54 3.2 
SO 13:56 1.5 
51 13:58 2.3 .... ., 
oJ .. 14:00 1.7 
53 14:02 1.9 
S4 14:04 1.2 

Area F 
'55 14:06 Hoid 

·56 14:03 Hold 
S7 14:10 Hold 
58 14:12 Hoid 

·59 14:14 Hold 
60 14:16 Hole! 
;1 14:12 Hold 
62 14:20 Hold 
63 14:22 Hold 
64 14:24 Hold 
e5 14:20 Hol~ 

66 14:28 Hold 

SMC/gs 

SAMPLE ID 

STATION TIME ------- ------
. Area G 

67 14:30 
68 14: 32-
69 14:34 
70 14:36 

Area H 
71 14:38 
-? ,- 14:40 
73 14:42 
74 14:44 
7S 14:46 

Ar~a 1 
76 14:45 
77 !4:~O 

78 14:52 
79 14:54 
80 14::;6 
a. ::;:00 

Sincere I y, 

Su.san M. Coffey, 
~res'd~"'~ 

RESULiS 

PCP mg/l<q 

---------
Hold 
Hold 
Hold 
Hold 

Hold 
Hold 
Hold 
Hold 
Hold 

Hold 
H':;·Zd 
Hoid 
Hold 
HOI~ 

HOI.j 

TOLS003665 

.----~-------- ------
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COFFEY LABORATORIES, INC. I 
AI:C.tv;zO i 491" HL 1221tO ltV£. 

POR1l.AHO. OREGOft 97230 
(:503) 4.S401194 

Riedei ~nvironmenca. ServIces 
P.O. Box 3320 
Portland. Oregon 97023 
A,~en~ion: John Ruddick 

S£P 2" 1985 
Foot 01 North Portsmou 

July 25. 1985 
Log IAB50717-L 

, 
1 

Anaiysis R.-qttesced: Pentachlorophenol (PCP) Analysis 01 Sc.il Samples I 
"~E thod: C:?A SW 8"'6 '" i eh EleC"'eron 

SAMPLE II) RESUL.TS 

STATfON TIME PCP lriqlV.g 
----- - ........ -_._---
Are. /.. 

12:00 13.500 
2 12:02 29 ... 

i~:v .. 50u .;,.-

~ 12:06 5,450 
5 1~:08 5,560 
0 12:10 S,760 
.... 12: 12 4,870 , 
S 12: 14 92 
9 12: 16 20 

Are. ~ 
iO 12: 18 16 
11 12:20 7 
12 12:22 9 
13 12:24 95 
14 12:26 17S 
15 12:2e 18 
16 12:30 229 
17 12:32 88 
1S 12:34 6 
19 12:36 3 
20 12:38 2.5 
21 12:40 ·5. :2 

THIS REPORT CON'TINUES 

32319 

Capture wantieation 

SAMPLE 10 

STATlor.r TIME 
------- ------
Area C 

23 12:43 
24 12:44 
2S 12:40 
26 12:48 
2-.' 12:50 
28 12:52 
29· 12:54 
30 12:56 
31 12:58 
32 13:00 
33 13:0~ 
34 13:04 
35 13:06 
36 13:08 
37 13:30 

Area 0 
38 13:32 
39 13:3~ 
40 13:36 
41 :3:3e 
42 13:40 
43 13:42 
44 13:44 
45 13:46 

RESULTS I 

HOld 
Hold 
Hold 
Hold 
Hold 
Hole! 
Holc1 
Hold 
Hold 
Hold 
Hold 
Hold 
Hold 
Hold 

SS7 

1, 130 
17 
3.5 
3. , 

1 

I 

1 
, 
1 
! 

! 

:::.4 ) 
1.8 I 

171 

.' 

1 

, 
t 

I 

BZT0104(e)040487 
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I Riedel Environment~l Services 

P.O. Box 3320 
Portland. Oregon 97023 
Attention: John" RuddicK 

t"tlU. IZIN A_ 
........ at'1UI 

....... fSIDJ zs,Iol7M 

August 1. 1985 
Log IA8S072;S-! 

Analysis Requested: PentachloroPhe~ol (PCP) Analysis or 50ii Samoles 

l. Method: EPA SW 846 with Electron Capture Quantit~tion 

l-

(' 

( 

( 
I. 

1 

I 

( 
.I 

{ 

SAMPLE 1D RESULTS 

STATION" TIME PCP mg/V-g 
------- ------ ---------
p-:? 1330 IS 
?-4 1405 15 
?-7 1410 Hold 
;:-1:2 1420 Hold 

1.-4 1345 7200 .. 
-" 1505 Hoid 
-12 1515 Hold 

Q--~ 1435 2205 - - 14~5 Hold ~-,. 

~-12 1455 Holti 

R-2 1555 3~ 
R-'" 1600 50 
R-7 16H; Hold 
R-12 1620 Hoin 

i,J-2 OSOO IS 
1..1-4 OSlO S.l 
W --," 0820 Hold 
!.i-I: 0830 Holrt 

Water Tub 0930 106 t-9 11 

Resui tS 1n "q/KC) uniess otherwise 

.... 1C/gs 

_._------ ---_." -- "--------

SAMPLE iD PES!.JLTS 

STATION TIME PC I-' ",~/t"'J ------- ------ ------ .... 
S-2 OSe-·J 2==~-

S-4 OSlO 18 .. 
S-7 0915 Moi.j 
S-12 09~O ~oid 

i-O No S:!rro~;p. 

T-';: 0930 123 
T-4 0935 5:C .. 
I -.- 0945 ;~o I ci 
T-12 0955 Ho~d 

"(-4 1045 =;.=t= -- ... 
'1"-7 1050 Hcl~ 

'1"-12 1100 Moi.:: 

X-2 1: 15 4.5 
x-.. 1120 l . ~ 
"$..-7" 1130 ~oi(! 

X-12 I 14(. t-IO i t.J 

v-O 1605 ~.~ - .. 
V-2 1020 :fCt 
v-.- 162"3 .- c:.-

~'Wv 

v-7 1645 HOIQ 

v-12 1650 rioid 

stated. 

Sincere I y,. 

s~ ,/Ic~<;tp 
President 

TOLS0036E)7 

BZT0104(e)040488 



RiedQt Envi~onmencai Services 
P.O. ~.~~ :c~~O 
Porcland, Or£gon 97023 
Atten~iQn: John P.u~dicK 

SAMPLE ID 

STATION 

5-0 
~-v 
1,,'- .: 

- -.:. -... ' 

:-4 - -. - . - . 
;:-12 

r1- (-
t'- .. 
M-..! 

"~-7 
~1-12 

f: -0 
"':-2 
l' -..; 
i( _.7 

j:: - 1:: 

.. ,snc ... ~s 

-

32319 

TiME 

lS{'5 
14~~ 

lSO(' 

15o, 
-)320 
·jS30 
0838 
OS46 

tSe·o 
·:~72-:t 

')7·35 
·j75u 
·:-,sOO 

14(·5 
14:' 
! .... 2'l 
1425 
143; 

RESULTS 

PCP mg,'''~9 

t7t2 
3325 

2! 
1'; 

~. 

Hnl'l1 
Hcid 

·37 
22 

H'j.d 
:;cij 

No 5.mo t e T.;~~ .... 
;;.8 

10.5 
H-;,i!1 
H.Ji~ 

~Iuiy 30. l'3e, 
Lo~ 'Ae~07l3-: 

SAMPLE ~Jj PES'JLTS 

~-'-~ - -."; -.. 

.J -.j 

J-~ 

-1-4 
--I - , .. 

1_ ,-.. .. --
r-J - oj 

!~-Z 

r·J-4 
r.;-7 
i"J- ! 2 

1.-, - 2 
'-I _..;;. 

V-I:: 
:J-!7 

J 1 ! 5' 
l::lS 

!44u 
! Q.~!" 
1040 
l,j .. ~ 

: 0:=5 

10!~ 
i(·~~ 

1 ... ::\7· 
14~c; 

144~ 

,4~: 

1~:~ 
15.20& 

Susan 11. r;.::..:;~!. 

P,. e.a 1 :1 C!tH 

~CF mg ik;! 

::' .. ':' .. 
S-3 
::. 

M:'iid 
ri:, i :! 

~:iJ 

!:. ! 
-. -,':1 __ ow 

II~.I.:: 

- i-!: , iJ 

~o;·: 

, 
1 

1 

1 

1 
} 

1 

I 

BZT0104(e)040489 



I 
t 
t 
... 

I 
. J 

t 
t 
( 

\ 
, " 
\ 

\ 

{ 

! 
1 

1, 

\ 

\ 

•• I .... (.l~_ 
.......... OIt.72lO 
-.., C".,JI ~l"" 

Riedel Envjronmental Services 
P.O. Box 5007 
Portland, Oregon 97208 

Attention: JOhn RuddicK 

September 5, 1985 
Log IA850723-Q 

Anaiysis ReQuested: Pentachlorophenol (PCP) 

Sample Description: Time-Oit Site 

SAMPLE 1D 

R7 
V7 
W7 
X7 

1::12 
L12 
M12 
012 
P12 
Q12 
R12 
512 
T12 
V12 
W12 
X12 
"rt2 
:::12 

( denotes -less than-

Results in mg/Kg 

5MC/gs 

PCP 

500 
1.0 

< 1.0, < 1 
1.9 

2.3 
2030 

690 
38 

450 
1150 
< 1 
212, 

90 
3.4 
1.9 
1..0 

720 
1.0 

,.. .: 

Sincere I y. 

S .. ~~ /1. ~ 
Susan 11. cO'fe1Y 0 
Presider"at 

TOLS003669 

.. ". 
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Riedel Environmental Services 
P. O. Box 5007 
Poreland. Oregon 97408 
Att~ntion: John R~ddicK 

Sample ID: Time Oil 

"'.''-1. '22M .... .......... 0It.n. 
...... _ eM» ~a;M 

RECEIVED 

SEP 27 1985 
foot 01 Hortts Portsmoutll 

August 27. 1985 
1.09 IAS'OS13-F 

Sar.llple Description: SOli 

Anal"'fsis ReQuest~d: Pene3cr.lcrophE!nol 

SAMPLE NUMBER PE.\lT ACHLOROPHENOL 

1..-7 

M-7 

0-7 

'..:I. -.~ 

s-? 

T-7 

U-7 

Y-7 

Z-7 

P.~sults in mq/kq 

SMC/db 

32319 

8,400 

< 1. 0 

1 ~jO 

7u'0 

1, 130 

75 

:5 

70() 

Sincerel y. 

~"' tl. 010 
Susan ". co;)~' 
Pr •• ldenc 

TOLS003670 
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U.S. ENVIRONMENTAL PROTECTION AGENCY 
REGION 10 

1200 SIXTM AVENUE 

SEATTLE. WASMINGTON 9810~ 

John P. Denham 
Time Oil CanJ)any 
2737 West Commodore Way 
Seattle, Washington 98199 

DEC 1: lSaS 

Re: Time Oil, Environmental Protection Agency 10. No. ORD009597543 

Dear Mr. Denham: 

8ased upon the description you have given the Environmental Protection 
Agency (EPA) of the activities that have occurred at the facility referenced 
above. the soil contaminated -nth leaked pentachlorophenol is classified as 
hazardous waste F027. F027 deSignates discarded unused formulations 
containing pentachlorophenol, and soil contaminated with this waste is a 
hazardous waste by virtue of the mixture rule of 40 CFR 261.3 (a)(Z)(iv). 

There are presently no commercial hazardous waste facilities in the 
United States that will accept waste designated as F027, and it will be 
approximately six months before any commercial facilities will be certified 
to accept such waste. In light of this .fact. you will have to work closely 
with the Oregon Department of Environmental Quality (DEQ) in determ~ning the 
proper way to handle the contaminated soil at your site. 

You have told Janet O'H~ra of ~ staff that the storage tanks were 
completely emptied by approximately the end of January 1985. Therefore. you 
will be responsible for closing the facn ity .(e.g., removing the hazardous 
waste) in accordance with the applfcable closure and post-closure rules of 
40 CFR Part 265. We realize that you have begun this closure process by 
cleaning and removing the storage tanks and associated piping. Because of 
the two factors we have discussed with you in telephone conversations. those 
being the potentially highly toxic nature of the contaminated soil and the 
lack of storage or disposal sites for it, it would be in your best interest 
to consult wfth DEQ personnel before you continue with clean up operations. 

cc: J. Gillespie. DEQ 
J. Whitworth. DEQ 
C. Rice 

32319 
.-.. . ... _._-------

Si.ncerelY, ,,/ 

!/~C;</~-
. George C. Hofer. ChiT -

RCRA Permits Section 

TOLS003671 
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REPORT ON fIELD ACTIVITIES 
CONOUCTED IN LATE 1985 AT 

TIME OIL COHPANY 
12005 NORTH BU~GARO STREET 
PORTLAND. OREGON 97203 

february 4. 1986 

TOLS003672 
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~- Mr. John P. Denham. PE 
Time Oil Company 
February 4. 1986 

.•. Page 2 

Well construction diagrams for existing Wells 1-4 are contained in Figures 6 
and 7. Table 2 js a geol.ogic log of Well 4. 

pcpconcentratfons in the sotl above the water table may decrease downward in 
areas of surface spillage where the spill~ge event occurred in sufficiently 
small quantities such that the spill does not completely saturate the 
unsaturated zone above the water table. This is the mechanism by which low 
volume spills may fail to directly reach the water table. A portion of the PCP 
tn the unsaturated zone will be soluble in rainwater per':cH.lting cnl~_j.; the 
soi h. 

Upon reaching the water table. PCP will be diffused as it is transported by 
groundwater flow and. to a lesser extent. by molecular diffusion and downward 
movement under gravity. 

The rate and direction of movement of PCP in the groundwater environment is 
principally dependent on the natural flow of groundwater. Proposed Wells 5 

. through g. depicted in Figure 5. are recQlllllended for installation in order to 
determine the lateral direction of groundwater flow and the concentration of 
PCP in groundwater near the water table. Proposed monitoring WellS is placed 
away from the anticipated direction of groundwater flow to obtain background 
water quality. Proposed monitoring Wells 6 and 9 are placed outside of but 
adjacent to the zone of soil contamination and are located laterally to the 
anticipated groundwater flow direction. Proposed Wells 7 and 8 are planned to 
intercept groundwater flow leaving the area of soil contamination. 

The proposed wells are planned to be constructed of 4- diameter 
polyvinylchlortde (PVC) and have a locking cover placed over the exposed 
casing. Bumper posts would be placed around proposed Well 9. since this well 
is in a loading area. 

Soil samples will be obtained at 5' intervals. The 5011 samples will be used 
to describe soil texture. The ftrst soil samples would be taken at 2-1/2 feet 
below the land surface for PCP analysis. The second soil sample taken at each 
location will be obtained at a depth of 5' below the land surface. Additional 
soil samples will be taken at 5' intervals thereafter. The presence of PCP at 
the near surface depth would be used to identif.y areas of surface spillage and 
possible source areas for PCP in the groundwater. 

The groundwater in- existing Well s 1-4 would be sllllpled for PCP along wi th the 
sampling at proposed Wells 5 through 9. This would be done upon the cDq)letion 
of the installation of proposed Wells 5 through 9. 

TOLS003673 

32319 
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"'magineering a cleaner world" ~-~ .-...... ." ............ ~ 
·0 I .. !GI' 
."' ...... 0- "X. .---o s.\._~ 
\l't s_ .. S. L_ c __ OOOUh 
f)I.U3JW 

0*,,_0..- ) 
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Hr. John P. Oenha •• PE 
Time Oil COll1'any 
2737 W. Corrmo®re Way 
Seattle. WA 98199 

Dear John: 

"-.C"_ 
I."'~'", 

o S-o..-s,._ ....... 
·0 ""::11 s. ...... w .. .,.,,, 
1_1Z22a 

Enclosed for your consideration are analytical results from the NoYeft)er. 198~ 
field investigation of Time Oil's facility at 12005 North Burgard Street in 
Portland. Oregon. Preliminary pentachlorophenol (PCP) concent:ation contour 
maps have been prepared. Well construction diagrams have been provided for 
existing Wells 1 through 4. and a preliminar,y field log has been prepared for 
Well 4. 

Some preliminary conclusions are as follows: 

.. There are high levels of PCP below thl! southwest corner of the warehouse. 

.. The concentration of PCP in the sofls is generally highest above the water 
table. 

.. Based on analyses of saturated soil samples. the concentratfon of PCP in 
grou~dwater appears highest at the ~a1:er table and decreases with depth. 

Table 1 contains. the analy.tical data fro. ~iOn sall1Jles gathered during the .. 
November field wort.: This data has been compiled with previous analytical data 
on the soil to produce the four PCP concentration contour plots contained in 
Figures 1. 2. 3 and 4. The contour Unes clf the plots are in "'9/kg. or pPIl 
(parts per arillion). The contour Interval is 100 ppll. 

The two-foot contour plot (Figure 1) identifies the highest PCP concentrations 
at that level as being near the southeast c:orner of the warehouse. The 
four-foot depth contouring is identified in Figure 2. The highest 
concentration of PCP (116.000 pp.) found anywhere on site was identified 1n the 
soil sample obtained fr"Oll 2-1/2 to 4 feet b.Taw the land 'surface 1n Well 3. 
This is f11us~ated by the closely spaced contour lines depicted in F1gure 2. 
The high levels of PCP tdentified at Well 3 falloff approximately 15 feet to 
the west at Well 1 (see Table 1). The seven-foot contour plot is shown in 
Figure 3. The figure illustrates a decrease '1n the PCP levels from the 
four-foot contour. 

Figure 4 illustrates the PCP in the so11 below the water table at a depth of 12 
feet below the land surface. The approxicaate depth to groundwater is 10 feet. 

.... The concentration of PCP as shown in this plot is less than that identified 
above the water table in the contour plot of the 7 foot depth. 
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Well Number 

1 

1 

1 

1 

3 

\ 3 

, 
3 

3 

4 

4 

4 

4 

TABLE 1 

SOIL SAMPLE RESULTS 

Depth. in feet 

o - 1-1/2. 

2-1/2 - 4 

7-1/2 - g. 

16 - 17-1/2 

o - 1-1/2 

2-1/2 - 4 

7-1/2 - 9 

17-1/2 - 19 

18-1/2 - 20 

32-1/2 - 35 

43-1/2 - 45 

47-1/2 - 49 

* Soil samples from Well 2 were not analyzed. 

\ 

, 
RRF:kps 
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Pentachlorophenol. ppm 

1690 

16.8 

686 

110 

65.3 

lI60()() 

11000 

1560 

574 

62.3 

1.59 

2.81 
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Mr. John P. Denham. PE 
Time Oil Company 
Februa~ 4. 1986 
Page 3 

As we discussed on January 24th. I would Uke to meet with you to discuss the 
proposed monitoring well installation. Tht~ network can be expanded ff you need 
to 1111 nill1 ze the time spent deff n1 n9 the ex1;ent of PCP in the groundwater. The 
additional wells would be located based on best technical judgment using 
lIIinianal preliminary groundwater informatio'1I. This usually results in 
accelerating the definiti on of the contalllil1lant spread but requi res more well s 
due to their less efficient location. . 

Please contact me at your earliest convenience should you have any questions 
about this report. 

Sincerely. 

RIEDEL ENVIRONMENTAL SERVICES. INC. 

t:d~~:f~ 
Hydrogeologist. 

RRF:kps 

TOLS003676 
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" E MaR A N 0 U " ----------
May 2. 1986 

TO: File 

FROM: Fred Proby 

SU8JECT: NORTHWEST TERMINAL GROUNDWATER INVESTIGATION 

Purpose of in~estigat'on was to establish depth and flow direction of 
groundwater. Location of groundwater measurement points are shown on 
attachment 1. 

Riedel Environmental Services Inc. installed four .- diameter PVC wells at the 
pentachlorophenol mixing site in November, 1985. Wells 1 - 3 were installed 
at an angle beneath the warehouse. Their vertical depth is ,.'. Well number 
4 was installed vertically to a depth of .0 feet. The boring log for well 4 
is shown on attachment 2. 

In February, 1986. Time Oil Co. (~en McAlpine) installed well points at three 
locations for the purpose of measuring water table elevation. The well points 
consisted of 1 1/.- diameter steel pipe attached to a 30· drive point well 
screen which was driven in with a jackhamner. Wells A and B were driven to a 
depth of 20 feet. Two wells, deSignated C1 and C2, were placed at location 
C. Well Cl could only be driven to a depth of 8'. An attempt to go deeper 
with well C2 was unsuccessful. The elevation of each well was surveyed 
relative to an arbitra'rl1y selected benchmark of 100.0'. 

Water level measurements from wells A, B, Cl. C2 and 4 were taken on nine 
occasions between 2/28/86 and 3/11/86. Analysis of this data showed a 
peculiarity between Well 4 and the well points. in that the water table 
measured at well 4 was as much as 7 feet lower than that measured by the we" 
points. Furthermore. the water level in well 4 was dropping whereas the we" 
points had a stable level. 

In late March, 1986. Time Oil Co. (Fred Proby) installed three .are well 
points (E, F and 6). dug four pits. (Pl - P4) and established a river 
measurement point on the dock. The well points consisted of 2- PVC pipe 
attached to an 8.5' stainless steel drive point well screen which was driven 
in with a jackhammer. Wells E and F were drtven to 20' and "', 
respectively. Well G could only be driven to a depth of 13'. The pits were 
dug in the back portion of the terminal where it was found that water. could be 
encountered at a depth of approximately 6'. Reference elevations were 
surveyed for tne wells. pits and dock. water level _asuretlents were taken 
from all locations over a period of several days. Well point C2 was ~ved 
and Cl was redesignated as well C. Construction details of the wells are 
shown on attachnent 3. 

The water level _asurements fro~ the new ~ll points (E. f and 6) and the 
pits were consistent with those from the old well points (A, 8. C). However. 
the water table elevation in well 4 matched the river elevation. River 
elevations for March. obtained from the National Weather Service [Mr. Steiger. 
(503)'249-o6661. showed that the water table drop in well 4 observed between 
2/28 and 3/11 closely corresponded with a drop in the river elevation. When 
the wells are plotted in cross section. spaced according to their distance 
fro. well 4. the water table depression around well 4 can be clearly seen 
(attachment 4). Attachment 5 shows water table contours. 
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The boring log for well 4 (attachment 2) showS a 
s;lty sand between the depths of 18.5' and 25'. 
sand and below is medium to fine sand. The clay 
of relatively low permeability. 

series of clay lenses and 
Above thiS lone is gravelly 
1 enses form a 6 ."S I ttl i ck zone 

I , 

) 

F~~ these observations it is apparent that there are two aquifers. an upper J 
and a lower. beneath the Northwest terminal. The upper aquifer is ·perched-
on the clay zone. The water table for this aquifer slopes fro. the rear fence 
line of the ten.1nal. where water ponds in winter. to the W1llamette River. 
The lower aquifer is -confined- by the clay lone. as shown by the fact" that 
the water in well 4 rises above the top of the clay lone. This lone can 
therefore be termed a ·confining layer-. Only well 4 taps the lower aquifer 
so the slope and direction of flow can Mt be detemined. Since the lower 
aquifer is fed by the Wl1lamette Rtver. -;roundwater flow can be expected to I 
change direction with the seasonal rise 'Ind fall of the river. ,. 
Since the water level in well 4 is lower than in the surrounding wells. I 
groundwater fra. the upper aquifer flows toward well 4. This well was drilled 
with a 16- diameter auger and the annulu~; was filled with coarse sand to 
within 6 feet of the surface. Consequen1~ly. water from the upper aquifer can 
flow down through the confining layer Vicl the well annulus. (Water can not 
flow down through the well itself since 11t is screened below the confining 
layer.) This is an undesirable situatiorl. in that contaminant could reach the 
lower aquifer at a" higher rate than would otheNise occur. I 
The drainage through welt 4 creates a COfl'e of depression that extends" nearly 
200' and foms a groundwater divide between wells Band E. The nonmal 
direction of groundwater flow in the uppe!r aquifer should be toward the 
river. Howeyer. this is reversed in the area between well 4 and wells A and 
8. The actual shape of the cone of depression can not be determined since 
there are no wells closer than 150 feet from well 4. 

Conclusions 

Well 4 was improperly installed in that it connected two aquifers which are 
se~arated unde~ natural conditions. The result is a depression of the water 
table around well 4 and a reversal of " the normal groundwater flow direction. 

Sealing the annulus of well 4 would stop ,drainage front the upper to "the lower 
aquifer. " 

Installing additional monitoring wells clloser to well 4 would enable better 
definition of the cone of depression and '~uld allow recovery of the upper 
aquifer to be observed. Without this. thl! success of the sealing operation 
could not be verified. 

Reconnendations 

1. Seal the well 4 annulus. 
2. Install additional monitoring wells c'loser to well 4 to verify that the 

well 4 annulus has been sealed. 

At.tachments als 

FlP/ch 
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Century Environmental Sciences 

June 4, 1986 

ttr. John Denha. 
Time Oil Company 
2737 U. Commodore Yay 
Seattle, Uashington 98199 

Dear Mr. Denham: 

Century Environmental Sciences (Century) is pleased to ·transmit 
herein to Time Oil Company (Time) the results of chemical 
analyses performed on groundvater samples obtained from the 
Portland facility. 

BACI:GI.OURD 
In early 1986 Time installed • monitoring vell netvork at this 
facility. Subsequently, Time retained Century to measure static 
vater levels, purge the vells and obtain groundvater samples 
using EPA approved sampling protocols, and analyze the samples. 
The results of this investigation are discussed belov. 

FIELD ACTIVITIES 
Prior to monitoring vell purging and groundvater sampling, 
Century obtained static vater level measurements in the TIme 
monitoring vell.. These mea.urements vere performed in 
accordance vith EPA approved procedures. 

The folloving results are identified by the letter designation of' 
the vell preceeded by either MY (monitoring vell) or UP (well 
point): 

R.ESULTS 

"ELL ao. 

WP-A 
WP-! 
WP-C 
WP-E 
WP-F 
YP-G 
11\1-4 

STATIC "ATKa LEVEL 
<FEET IELO" TOP OF CASt.C) 

13.6S 
13.70 
8.90 (Filled vith .and to 9.20 ft.) 
12.90 
13.00 
Dry 
18.98 

TOLS003680 

-1-

~S.W.CoIumbiaWeet Sue.I112 ~.<Mton97Zsa' "'-(SO)IZl~))4 . 
CeftlUlY£_ .. ~IScMrncft C-UfYWtlCfnP_in.Corpor.a. Ce<WUfYIt'IC1''IUiborIlOrIft.Inc, CenlVrYWetcOeooelopnw."c;.e..,tCft 

~ , Poft .. fId MId lend. Otep SpaUw .... '.ICO. w~ 8olem.lft. Monurw 
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A~tachment 1 contains the laboratory report for thls 
lnvestigation. Analytical method 8270 described in the EP~ 
publication St.l-846 (-Test Methods for Evaluating Solid t.laste'·) 
was utilized to analyze the Time groundwater samples for pen I:a 
concentration. This method is equivalen~ to EPA method 625. 

Cen~ury appreciates the opportunity to complete this work for 
Time. If you have any questio~s or commeDts regarding the data 
enclosed herein. please do not hesitate to eall me. 

Yours truly, 
CENTURY ENVIRONMENTAL SCIENCES 

.J;nuJ A? ;?AGJ 
Sam Rothermel 
Environmental Engineer, Hydrogeologiat 

SR/js 

-3- TOLS003681 
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Century Testing Laboratories (CTL) provided Century with 
appropriately preserved sample containers. Three well volumes of 
water were removed fro. each well and well point prior to 
sampling so that native aquifer groundwater wa. sampled as 
opposed to standing well vater. In order to purge the wells and 
well points. a temporary vater treatment system was deSigned to 
dispose of the purged groundwater.. Essentially, this system 
involved partially filling a 55-ialloD drum with 7S-pou~ds of 
activated charcoal. Activated charcoal has beeu proven to be 
very effective in treatment of Penta contaminated grouDdwater. A 
discharge hose was attached to the bottom of the 55-gallon dru= 
and the pre-treated groundwater was d irec ted to the sanl tary 
sewer. A pump was utilized to pur'ge the four-Inch monitoring 
well. Groundwater was discharged directly froll the pUIlP line 
into the treatment drum. The remalnlng wells were eitherpuaped 
using a sllall, nitrogen activated sampling pump (for the 2-ioch 
well points), or bailed usitlg a 3/4-l,nch ouuide diameter (00) 
39-incb long stainless steel bailnr. Groundwater from the 
smaller pump and bailer was discharged temporarily into a 5-
gallon buc:ket and subsequently poured into the treatment barrel. 
After each well that contained groundwater was purged and the 
static: water level was allowed to recover to near its original 
level,the samples were obtained. The pump. and bailer were 
steam cleaned between wells following sampling. 

Dates, times and locations of sampl.ing were documented on the 
sample contalners, on a field log form and.on the sample chain of 
cus tody form. Samples were immedia ttlly chilled af ter they were 
obtained, packed and shipped t~ CTL ou the last day of sampling. 
Chain of custody documentation accompanied the samples. The 
chain of custody form docu.ents each individual who was In 
posseSSion of the sample f~om the tlm~ they vere obtained to the 
tl~e they arrived in the lab. Chain of custody aids in tracking 
sample possession and assures that th~ samples were not tampered 
with enroute from the field to the lab. 

WELL MO. PEHTACBLOROPB!.OL CORCERTI.ATIO. 
{in uS7l or l!pbJ 

UP-B 2.6 
UP-E <1.0 
UP-F 1.4 
H\I-4 6.1 

-2-
TOLSOO3682 
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Century Testing 
Laboratories I Inc. 

Hay 21. 1986 

.John Ruddick 

.~ .. ;" .. :.. .. 

Century Ellvironmental Sciences 
One S. V. Columbia. Suite 1222 
Portland. OR 97258 

Dear John: 

Here are the Penta results from Time oil: 

~ . _ .. Pentachlorophenol conc. 
... uc/1, (ppb.>.: . '. 

.... -. - . . ... 
WP-8 
MW-4" 
WP-E 
WP-F 

.. .0 ........ :_ .... . 
.............. 

If you have aay·questiODS. please pbone. 

Sincerely • 

C!lmJIlI TESTING LA!ORATOal!s~ ~IC.: 

." , .... -. 

2.,;' .... -:. . 
6.1·.· .. " 

<1.0 :. 
1.4 ..... 

.. 

P.O 80( n14 olIN), OR 91709 0 (SQ3) 382-6432 

. ----,.:-
nw:~.J . '-

'. 

...... 
·'0 •• 

.... 
... 

.. , : .•• .f" •. 

~: .. ...r.: 
~ .. --

TOLS003683 

WIb!r 0 feed. Sois • Un1nI::tD1 Ma!rials • General AnaIy1DI SeMces. 
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Century Environmental Sciences 

.July 7 , 1986 

Hr • .John Denham 
T1me 011 COllpany 
2737 Y. Commodore Yay 
Seattle, Yashington 98199 

Dear John: 

Attached 1s a copy of the report of fleld saapllng and analytical 
results for groundwater sallples taken at the north Portland 
termlnal. The only detectable concentratlons of 
pentachlorophenol in groundwater was at Vell -1- located to the 
west of the warehouse building. The pH of the groundwater nt 
this site was 5.74.' 

AccorcHDg to comments .ade In the Tuesday, March II, 1986, 
Federal itegister, Voluae SI, No. 47, Pale 8361, the EPA h.as 
proposed water quality criteria for peDtachlorophenol. Tbe 
criteria for fresh water aquatlc llfe for pentachlorophenol 
indicates that the four day average concentration in parts per 
billion of pentachlorophenol vhlch should not unacceptably affect 
fresh water aquatic organislDs and their uses, IDay be calculated 
by an equa t.ion ba.ed on the pH 0 f the groundva te r. A sec 0 nd 
equation is glven to deterIDine the no-effect concentrations for 
one hour average values as vell. 

Based on these equatlons, the four day average concentratlon at. 
pH 5.74 Is 1.49 parts per billion. The One hour average 
conceDtration ll.it 1. 2.36 parts per billion. On this basis, 
the detected concentration In Yell -I- is below the one hour 
average 'concentratlon llmlt cited above. The one hour 
concen tra tion 11m1 t ra ther than the fou r day ave rage llml t 1 s' 
appropriate slnce thIs Yell -I- valu~ ot 2.2 ppb 1. a single 
sample result. . 

I hope the lnfor.atlon provided In thi. report is helpful to you. 
Should you have any cOID.ents or question., please don-t hesitate 
to contact IDe. 

Sincerely, 
C U ~~"ERTAL SCIENCES 

~ hn Rudd ck 
anager/Senlor Sclentlst 

Enclosure TOLS003685 

One S. W. CcIIumtN s.-. Suite 1122 fIottIMId. ~ 972SI . Phon. lSO)1 22&~))& 
Ct'ftIUtY E_HOI."~,,ul Sciencft Century ~ Enti __ nc Corpor.ion C-.y fewi,.. lAbor_1ft. Inc. Cent"", w... De .~Iopmt'ft' ~oC~ 

PottI~ ~ Bend. ~ 5poUfte..ld Paco. WMhin_on 8oletNn. ~ 
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Property NO.: 07,-/11, Hame and Adc'ress: NuJ ...,;,.'tN):"'Q..\ 
J-

SaftIC)ler: he" cl ?c"k·, _ Ll.oc/'2- dJ ~-u;/<ix"<:! 
I 

Date and T1_: ...... Sj'¥-(-Lc;+-/....cS'uGr.e-.--L.I.:::I.!?~oa~ ___ ?d,LI,htd () .< 
ITEM SAMPLE NUM8ER DESCRIPTION ITEM SAMPLE HUMBER DESCRIPTION 

1 Q~ - tl ?:a - 4 ~ tU£t( 1:'1 ~c.l, 11 . 
l J t:I' ~'l UJc.~ ("I~II'''''~ 2 C3 -(Z ?:. - ~4J,. 12· 

1 13 

4 14 

5 15 

6 16 

1 11 

8 18 

9 19 

10 20 

I ~.» , 

Laboratory Name and Address: (,Iq C ... l .. ,., (:."":,,., ~<:) . ________________ 1 _________ Phone No. :_, ___ ) _____ _ 

Instructions for Analysis: j3..,k ,-hl.,rr,,)j')~M" I G IV,?» ________________________ P.O. No.: 

J 

1 
1 

I 
I 
I 

f 

I 

I 

J 
CHAIN OF CUSlrOOY RECORD I 

ph~~.,,- . :~r;) .··-i :'111 t .... /, ; -~ '", ~ 0 f---+.;;;.-;::'--;;;;-~--...;...,......::·~~~---- ..... .,;;.·~i~1 .:....;.'. ~'.:..' ~'~-,......:./.:..' ..... ,;;,.-.,:.'-..;.....,.=.~."'--"..;:;:.. ___ .:i8Lc,fIt I;,~ 
:"oc.- ~ w T~'-".;; i I 

Rel1nqu shed 8y Received By Date & 11me 

Relinquished By Rece1 vecl 8y - Date & Time· 

Relinquished 8y Received for Laboratory By Date & Time 

TO 8E FILLED OUT 8Y LABORATORY: SalllPle 10 Numbers: ___________ _ 

Person Performing Analys1s: _____________ Analysis Date: ____ _ 

Methods Used: ________________________ _ 

Final Disposition of Salllples: _______________________ _ 

"-V . IMPORTANT: Return original completed Sample I.og and analysis results to Time 011 Co • 
. ~ 2737 w. Commodore way. Seattle. WA 98199 At1:ent1on: John P. Denha_. Environmental 

Manager (206)285-2400 

I 
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TIKI OIL j~O. 

SUKKARY or rIILD AND ANALYTICAL RISULTS 
CROURDVATER SAKPLIRG AND ARALYSIS 

Sa.pling procedures· meet EPA. Pub. SV846. 
Tiae 011 ,round~ater samples ~ere analyzed by CC/HS usln~. EPA 
He thod.. <h'
The submitted sampie from well No. 4 contained an insufficieri~· 
amount of aaterial for analysls. 

\lELL NO. STA.TIC FIELD 
\lATEIlPh 
LEVEL 
(FEET) 
(5-28-86) 

PENTACHLOROPHENOL 
!DIlL (ppm) 

(1) 

STATIC 
VATER. 
LEVEL 
(6~S-86) 

., 

-------~----~------------~----~-----.-------~-------------------

A 13.17 6.56 N.D. 12.1S 

B 13.16 6.29 N., D. 13.18 

0 12.52 6.49 N,. D. 12.6S 

E 13.65 7.70 N"D. 13.75 

F 13.90 6~73 N .. D. 13.93 

R 9.31 6.32 N .. D. 9~46 

I 12.89 5.74 .()022 13.02 

QA/Qc (Duplicate B) N .. D. 

Fleld Blauk N •. D. 

2 15.00 L5.11 

River 18.52 14.54 

NOTE: (1) Sa.ples collected on Hay ~S, 1986; 

32319 

Laboratory analys1s reported on June 9, 1986. 
Detectlon Ll~lt of 002 ppm. 
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Federal Rqister I VoL 5L No. 41 I Tuesday. March 11. 1988 I Notices 8361 J 
R ...... tory flexibility ADaI,.. interest 10 MAC. Any member of the 

public within, to make comments is 
inVited 10 .ubmit them in writin& to the 
Executive Secretary at the m.etiD&-

The meetiDa will be opeD to the 
public:. For adciitional informatioa. 
contact Ceoraette Brown al (20%) 38%
SIS9. 

O.ted: ~rch So tIM. 
EdwiaLI ..... 
AuisUlllt Admini$llVto,lo, wow. 
(fW ~ ..az43 Filed 3-1o-a1: 1:45 alii' 
...... COOI_ 

1. Ambient W.t., QualiIJ Criteria r. 
AlumimaIIl. 

z. AIIIbICllt Wa.., QuaIitr Criteria for 
Chlorpyrifos. 

1 ............ Wat. QuaIi., Crilaria ror 
NickaL 

4. Ambi_t W •• QuIiIJ CriIerq lor 
PentacltlorapiteneL 

SU"'-AMun"AIIY ~TIOtC 

Backpouad 

Pursuant to the RqulatOfJ flexibility 
Act of 1910 (5 USc. 601. lit seq., eacb 
aaeney. when required by $ USc. $53 to. 
publish a proposed rule. il further 
requnoed 10 prepare and make available 
(or public comment an initial relwatory 
nexibility analysis to describe the 
impact of the proposed rule Oft Iman 
entities. ].a this instance. the proposal 
relates to nonrqulatory servicu 
provided by Western. UDder 5 USc. 
601(ZI. • proposal with particular 
.pplicability W Dot coasiderecl M. rule" 
withiD the meaninl ~e ~ Sinc:8 this 
proposal is of limited applicability .nd • (OW-fRL-2II~) 

Sectioa 304(aKl, of the Cean Water 
Act (33 U.s.c.1l14(aJ(tlJ requires EPA 
to publish aad periodicaUy updale 
ambieDt water quaUty criteriL These 
criteria an to reOeca die latest scientific 

.... • kDowledp oa the ideatifiable effecu of 
pollutants oa public health and welfare. 
aquatic life. ad recreatioa. 

is being set in accordaDca with specific' • - . 
reaulatioas and legislatioa WId.. .". W .... Quality ~ Ambient 
partiadar circumstances. Wutern I AquaUc urI w .... QuaIltJ CrIteria 
believes that DO flexibility analysis is Documents EPA hu periodicaUy imaed ambiem 

water quality criteria bqianinl in 1973 
with the pubUcatiOll of die "Blue Book
(Water Quality Criteria 197Z).1a 1978.. 
the -Red Book- (Quality Criteria for 
Water) wa. pubUshed. On November %II. 

required. AGIHC'r. Environmental Protectioa 
DelemaiDatioa Uader Executiv. Order Agency. 
1%211 ACTION: Notice of request for comments 

1be Department of Eneru baa 
detumiaed that thil is aot a major rule 
because it does not meet the criteria of 
seclioa l(bl of Executive Order lZ29l. 4e 
f'R 13193 (February 11. 1981). Westel'D 
bal u exemptioa Crom section. 3. 4. aDd 
7 of Executive Order 1229'L 

I ...... at Cold ... Colonda. Febn&uy U. 
t9M. 

wam- It. a.,.a. 
Adrnitt;slrfIIIIr. 
IFR Doc. .... 717 F"&Ied 3-to-M: a:45 am) 
....... caac ..... ... 

EN~AONMENTALPAOTEcnO" 
AGENCY 

(OW-FRL-2H1-1J 

Management Advisory Group ...... 

Under Pub. L IZ-M3, aotice Is berebJ 
liven that. one and • half day meetinl 
of the Maulement Advisory Croup to 
the EPA Constructioa Crut Proarut 
(MAC} will be beld oa March 2&-21. 
1981. in Washinll0a. DC. .t EPA 
Headquarters. 40t toe SIr'etIt SW .. 
Washin~on. DC 2IM8Q.1'be aaeetiq 
rooCi Will be ConCerence ROOIIl Z. at the 
EPA Washinlloa lnformatiaa Ceater 
loated au the sround Ooor of the 
Walerside MaU areL The time of:he 
meelin, will be 9 a.m. to 5 ~ 011 
March :a. and I a.m. to 1 p.IL oa MarcIa 
'1.7. 

The principal aaenda item wiU be 
work on a MAC repon aD compliance 
and operatioa and maintenanca of 
publicly OWfted wastewaler treatment 
works. 'pecifically on recommendations 
to be: made by MAC. The aaenda wiu 

. illio include briefinls and ciiscuaaionl 
on olher topic:.l of clUtent or future 

oa ambient aquatic life water quality 
criteria document&. 

SVMMAIt't: EPA aanoWlcel the 
availability for public COlDllleDt. and 
provides lWDIftariel of foar ambient 
aquatic UCe water quality criteria 
documeDt&. When publi.bed ia fIDel 
fana after the review of public 
c:ommentJ. these water quality criteria 
may form the buis for enforceable 
standards. These criteria are publisbed 
pursuaat ta sectioa 3OC{a)(1) of tbe 
Oem Water AD. 
DATI: Written comments should b. . 
lubmitted ta the penoa litted directly 
below by May 12. 1988. 
I'OIt flU..".,. tWOIIMAT1CMf CONTAC"r.
Dr. FraDk CostallUki. Criteria ad 
StaDduda DivlaiOll (\VH-585). U.s. 
EaYiromaeDtal Protec:tiOIl Ageacy. 401 toe 
SInet. SW_ Wubinstoa. DC 2D4IO. 
(2OZJ Z43-303G. 

1980 (45 FR 79311" EPA aaDOUIICI!d die 
publication of'" iDdiWIaaI aasI:iie.t • 
water quality aiteria cIoc:ameata ... 
poUutants Usted a. loDe UDder .aioa 
307(a)(l, of the aeu Water ~ A 
documeat addrea'in1 1.17.10 
tatrac:b1orodibeazo.p-dioxiD ('TC)DJ 
wu uaouaced OIl Febrau715. 191M 
(F1t 41 SI31J campletiJII the coverale of 
the es priority poUataats listed ill 
307(aX1). N"me ambieat water quality 
docamentJ. IacludiDi rnilion of teYeD 
of the 1980 docameats. were releuecl 011 
July 21. 1S8S (SO FR 30714). . 

Today EPA is anaoancing the 
availability for COlDllleat foar proposed 
individual ambieat aquatic life water 
quality criteria donn:a ..... Two of the 
documeatJ. aicbl aa4 
peatachloropbeaaL upoa filial 
publication. wiD update aad revia., 
appropriata Hdionl of the 1910 criteria 
documeat&. The other twa. aluminuaa 
ud chJorpyrifos. wiU address chemicals 
which bave DOt beea cowered before. 

1be documeats aanowu:ed today wiD 
not coataiD inConaadau oa the effects of 
th ... pollutea .. au lwmaa health. EPA 
aatidpat .. the rele ... of water quality 
advilOriel OIl aIumiIlUIII and 
chlorpyrifoe to epecificaDy address 
bamu health caacerDL Advisories wiD 

'I1IIa atice CODtains .WDIIlIria of 
four docameIl .. coatainiDlproposeci 
ambient water quality criteria for the 
protection of .quatic life ud ita ...... 
Copiel of the complete criteria 
documents may be obtaiDed UPOIl 
request from the petIOlI listed abov .. 
Thae dOCllllleata are alao available for 
public inspectioa ud copyina dlll'iq 
normal busiDeu houn.t: Public 
iaformatioa Reference Uait. U.s. 
Eavirollmental Protecdau A.aeacr. ROOtII 
ZUM (rear). 40t M St.. SW_ Wasbiqtoa. 
DC Z048Q. N pnmded ia 40 CFR Part Z. 
a reeloubl. fee may be charpcl for 
copyina tenic:ea. Copin of these 
documetlts are allo available for nview 
in the EPA Rationsl Office libraries.. A 
lill of the propoaed documeDts is 
presented below: 

• . also be issued to updale the hamaa 
health MCti-. of the t.a ambient water 
qaality criteria documents for nickel and 
penlachloropbeaol if. rewiew of the 
available informatioa iadicale that sum 
a revisioa is MCnaary. Bolh the c:riteria 
documents alUlOWlCed loda, .nd the 
water quaUty .dvisories addtelSina 
human health may fona the basi. for 
enforceable .taadarcla. when pubftshed 
in final fona. 
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interest to MAG. AZq member of th. 
public wiabiq to make comments is 
invited to .ubmit them ill wrtt.iDI to the 
hecutive Secret.ry at the aaeetia .. 

Th. m .. tiq will be opea to th. 
p"b1i~ For .dditiow warmatiao. 
coatact Ceorpue Browo at (ZOZ) 38%-. 
5151. . 

Daled: NudI L 1-' 
IUwiaL ....... 

1. Ambint Water QUlity Critaia 'Of 
Alumlnllm. 

1. Ambie"t Water Q1&ality Crileria for 
Cblor1I,nfoa. 

3. Aabint Wa .. Quality Criteria fot 
Nick.L 

.. Ambi.nt Waler Quality Criteria for 
PeatachlGrDpbenoL 

SUPPU .. INTAICY .. FOtUUnotC . 

Back~cl 

... i. 

Aai.umt Adtnuu.ntllr /M Wo .. 
(F1l Doc.-..aG r.w J-1O.oI8; 1:45 allli 

.... SectiOG 304{a)f1) of the Cle.a Water 
Act (33 US.e. 1314(a)(1)) requires EPA .' 
to publish aad periodically update :. 
ambict water quality criteria. Thue . 

e&J,III& COllI ____ -'" 

IOW~ __ "'J .............. . ~ criteria.,. to reDact the latest scieDtific 
. bowledp GIl the identifiable effects of 
pollutants OIl public bealth .Dd weU.re. Water 0uaDtr CrtlertII: AmbIent 

Aquatic Ufe Water QualIty ertt.ria ... .. 
~ ...• :::::, ... ~.pr..!." .. ~ .~~~ .. -

AGDICY: EnYiroallleDtal ProtectioD 
ApDq. 7.·. 
AC'nOfC Notice or requ .. t for cOmmentl 
OD ambieat .quatic life water quality 
criteria dOCDlDeDts. 
...... ROf: EPA ~ the ..•.•• 

aquatic life. aad recreatiaa. . " •• 
EPA baa periodicaU, bsued .mbient • 

water qu.~1J criteria bepulin, in 1973 
with th. publication of the "'Blue Book" 
(W.ter Qu.lIty Criteri. 1972). 1Il tSl7a. : 
tha ""Red Book- (Qu.lity Criteri. for " 
W.ter) w •• published. On November 21. 
tMO (45 Fa 71311). EPA &DDCNIlCed the 
pubUcatiali of 1M iDclividual ambient _-::= 
w.ter qualilJ criteria clocuments for " • 
poUUlaIlts listed •• toxic tmcler .t'Ctioa .' 

.... ; 307{e)(I) of the Qeaa Water N:f- A -

anUabiUty for puhlic COIIUDeDt. and 
proridea nmmari .. of faar ambieat 
aquatic life water qualitJ criteria 
documents. Wba publiabed In fiDal 
form after the nwiaw of pabUc • 
COIIUIleDlL these we ... qaalilJ crit~a 
may fOl'lll the basia far aforce.ble 
staadarda. na... criteria are published' 
pumaaat to MCliOD 304(aX1) of th. 
QeUl Water N;t. 
DATI: Writta COB'lMDta .hould be 
submitted to the perIOD Uated directly 
below by Mar 1Z. U8IS. • 
POtl"""MU INIICMMATIOII CONfAC'r. ., 

Dr. Frak CoatamaJd. Criteria au! . 
Staaduda DlriaiOD (WH-SaS). U.s.. . '.' 
I'zawiNIaauDtal ProtacIlOD AceacJ'. 4D1 M 
SIrMt. SW .. Weehl.aa. DC 2OteQ. 
(2OZJ ZC5-3D3Q. 

AraJJtIbJJJtr 11/ llocmw ...... 

documeDt .dcfressiq 2.3.1,a. :' ... 
letrachlorodlbea.zo.p-dJoxiD (TalD) 
was &DIlOWlcecl OIl Febru&l715. 19M . 
(FR G S831) compleq the c:anra,e of 
the as priority pollataats listed ill . ." 
307(a)(1). NiD. ambieDt water quality 
dOCWlleolL iIIc:luclinc reYiaion of leVeD 
of the 15Il10 docameats. were released OIl 
July is. 1985 (SO Fa 307M). 

Today EPA I .. nnmmcin, the ... -
&vaUabilllJ for comment lou lftOposecl 
iIIdividual ambieat aquatic life water 
~ criteria docamealL :two of th.~: . 

eDlL aicb1 aid . {. .... '.. ., .• 
peDtac:blorophaaoL apoIl &W " ....•. , ... 
pubUcation.·wUJ apdat. aDd mi.. . • 
appropria .. MCliOlll of the 1Il10 criJeria 
dOCWll.nts. n. other twa. aJumirtam 

1'1dJ utica coatata, nmmari .. of aDd cblarp)'rifaa. wiD adclreu cheftlic:ala 
foar doc:amats coataialq propo.ed which ban aot been covered before. 
ambleDt watar quUtJ C:rttma for the n. dCICIUDeDts um01UlCed today will 
protecti= of aquatic ur. ud Its un. Dot CODtaiD wOcmatiOD 00 the effects of 
Copi .. of the camplete criteria th ... poUutaaU on bamaD health. EPA 
doc:ameDts ma, be obt&iDed apGD aDticipetea the rete ... of w.ter qualilJ 
request from the penaa u.ted .bov.. adviloriea OD aJlIIIliDwIl aad 
Theae doc:w:adll an aJ.eo available for cblarpyrila. to .pedf1caJly addres. 
pablic illapec:dOll ud capyiaa duriq humaD h.alth c:aac.eru. Advilori .. wiD 
DonDal _iIlea boan aI: Public , • allO be lIsued to update tb.lnuaaia 
lDionutiOll Refereace Uait. u.s. bealth .actiOD of the 1_ ambieDt water 
EaWaamtntal ProtecdaD~. Room quality c:rituia ........ ments for Dickel &ad 
Z4CM (nar). 401 M St.. SW .. Wubiqtoa. penaacbloropbeaol if a review of the 
DC ZIIMIO. AI pnmdecIlD 40 Q'R Part Z. .. ailabl. infanaatiOD iDdicate that ... cIa 
..... lODAbl. I. aaq be daarpd for a mi.ion is Decal.". Both th. criteria 
coPJinIMnicas. eo,;.. of th... documenta UUlOWlcecl today and the 
dOCWDeall an also availabl. for ~.w w.ter qll.Uty .dviloriel .ddruai"l 
in the EPA Repon.l OfBCI Ubfu;eL A human health IIl'Y (orm the b.si. (or 
list of the propoMd documents is enCorce.bl. It&Odards. wbeo pubftsh.d 
preMOte!! below: tA fmal forlll. 
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TIllE OU. CO. 
SDIIKA~Y or rIELD AND ANALYTICAL ~ESDLTS 

G~ODHDVAT!~ SAKPLIHC AND ARALYSIS 

Saapllag procedure •• eee EPA Pub. SV846. 
Tl •• 011: grouadva ter .aaple.· vure aaalyzed by GC/KS us lag EPA 
Ke thod. :. - ' ,-,' ',- .," ',,-" 

. ,The 'sabaltud' saaple"lroa veIl l!1o';- 4 coataiaed aa iasufficleat 
~aouat ofaaterial for analysls. 

- '",;!' '.' 

VELi NO; ~STATIC, FIELD PENTACHLOIOPHENOL STATIC 
~~ATEI Ph ag/L (pp.) WATEI 
~LEVEL (1) LEVEL 

":'(PEET) (6-5-86) \Vi 
wr :ib.v' (5-18-86) GIW 

-------------~------------------.• -----------------------------
N.D. 

B S~.G7 13.16 N.D. 

~7.1'5>', 0 ,S".&( '11.51 

f7.iJ ! t'&lVc;~~~3.6S 

,6.56, 

6'.19 

6~49 

7.70 ' • ' , 

N.D. 

N.D. 

11.15 

, 13.18 

12.6S 

13.75 'C(.~ 

t'l.4 '( 

g;:z,tp 

T7. '7 
9"''1'' 

f:( s.~v 

,'-
P gY. 07:'13.90 
II M". CfLf "~~. 9.31 

L g).11 11.89 

QA/QC (Duplicate I) 

Fleld Blank 

2 u.oo 

U .• er 17.f& 18.52 

6.7,3 

6.32 

s. 74--

N.D. 

-H. D. 

.0012 

N.D. 

N.D. 

NOTE: (1) Sa.ple. collected on Kay 28.,1986; 

13.93 

9.46 

13.02 

15.11 

14.54 

Laboratory analysl. rep~rted on ~~ne 9. 1986. 
DetectloD Llalt of 002 ~p •• 

32319 
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SRH Assocates. Inc. 
PI;e Two 

Attentionl Jonn Ruddick 

Analysis ReQueSteda Pent.ch'~ophenoi 

Simple L.ocation: Time Oil Co., Po~tland Te~mlnal 

SAMPL.E ID 

5-2 - Bo~in; '5, S.W. In.ide Warenouse 
S'~· - 7'.- Below Concre,e 5-. - Bo~in; '5. S.W. Inside Warenouse 
7'~- - g' •• Below Concrete 

5.7 - Borine) '5. S.W. Inside Warehouse 
10'.- - 17·~· 5elow Concrete 

S.12- Boring '5,' S.W. In.lde Warehouse 
1".- - 17·~· Below Concrece 

6-0 - Borin; '6, W. Cent~.l Instde Warehou.e 3',- - 5',- Selow Conc~.te 

6-2 - Bo~in; '0. w. Centra. In.ide Warenouse 
",- - 7'~· BeJow Concrete 

0-4 - Bo~ine) .6, w. Centra' Inside Warehouse 
7'5· - g'S· Be'ow Concre,. 

6-7 - Sorine) '6,' W. Central Inside Varehouse 
10'5· • 12'5· Below Concrete 

6-12- So~inC) 16, W. Central In.ide Warehouse 
1"5· - 17'5· BeJow Concrete 

D-2 - Wa.te Pile' T-S, Duplicate of T-S 

liesuits in 119/k; 

REPORT CONTINUES 

S.Q,embe~ 3. 1986 
L.oC) tASS082'-F 

RESUL.TS ------... 

5.6 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

0.9. 
3.20' 

TOLSOO:3695 

Th~s ~e"o~t is fo~ the sole and e~ctusiv. u •• of the abo.,. c. ient. 
Sa~pies a~e ~etained a .'Xlm~. of 15 day. f~o. fhe date of thl. I.tte~ • 

.). (\ 
'" .... 

BZT0104(e)040516 
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SR" A,.ocafe., Inc. 
P.O. Bo~ 14005 
Po~~land. O~.90n 97214 
A~~en~ionl . Jonn ft\,Ldciick 

Analy,i. R.Q\,L.,~edl Pencachiorophenol 

Sample [.oca~ion: Time Oil Co •• Po"'~land Te,.lIIinal 

Sec~emoe~ 3. 1986 
[.09 'A86082S-F 

S~PLE ID RESULTS 

J-O - Surface-N.E. Tank Farm 
K-O - S"riace-N. Tan~ F.,.. 
L-O - $"rface-N.W. Tank Fa"~ 
M-O - S\.Lrface-N.w. Tank Fa,.. 
N-O - S\.Lrface-E. Tank Fa~. 

0-0 - S\.Lr'ace-N. E. Cenc,.a I Tank Far'. 
P-O - Surface-No Cenc,.a. Tank Fa~. 
Q-O - S\.Lrfac.-N.W. C.nc,.al Tank Far'. 
R-O - Surfac.-E. C.nc,.al Tank Fa,.. 
S-Il - Surfac.-S.E. C.n~,.a. Tank Far'. 

T-O - Su,.face-N. C.nc,.ai Tank Fa,.. 
U-O - S\.Lrfac.-W. Cen~,.a' Tan~ Fa,.. 
v-o - Surface-S.E. Tank Fa,.. 
w-o - Surface-So Tank~Fa".f 
X-O - Surfac.-S. Tank F.,..-

'(-0 - Surface-S.W. TanK Fa,.. 
Z-O - S\.Lrface-N."'. Roadway' 
1-S - Bo~inq II. Wa,.ehou.e Loadin9 Dock.

$",.face Below Concrece 
1-0 - Bo~in4 '1. Wa,.eho",e Loadtn9 DOCK. 

3.5 f~. ielow Concrece 
~-u - So,.lnq '5. S.W. In,ide Wa,.ehc)",. 

'5. 3· .. • - 5·"- i.low Conc,..';e 

RE?ORT CONTINUES 

---.---
2.a 

296 .. 
0.7 
1.8 
6.3 

176 
75.3-

620 
891 
736 

1600 
0.7 
S.O 

3S .. 
..... 6 

19 
S~7 

1.2 

Th,. re~ort is for the .ole and .xcl",lve u •• of che above client. 
Samcie. a,.e ,..tlinea a •• xi.". of 1~ dlY. fro. the aate of tni. l.t~ 
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SRH Assoca~es. Inc. 
Page Fou.,. 

.14 N.L 122M Awe. 
........ ORt7230 
..... (503) 254-17M 

Analysis R.Ques,eda Pen,achloroph.nol 

S.p~.mbe~ 3. 1966 
1.09 .A86082S-F 

Sa.pl. Loca'iona Time Oil Co •• Poreland T.,.aina) 

SNIPLE tD RESULTS ---- .. _----6-" - lo,.i n9 '6. W. Cenera' Inside Wa,..hou •• 
7"S· - go,. le'ow Concre,e (!)upl ica'e) < 1 

.. -.. - Bori n9 . .. , S.E. Wa,..nou..e 
7'S· - 9',- lelo. Conc"e,e (Duplica,.) ( 1 

3-12- lorin9 '3. E. Cen,,.a' Wa,.eho\LSe 
lS'S- - 17-S· lelow Conc,.e,e (])UP U ca ,e) < 1 

6-<4 - lorin9 '6. W. Cen,,.a' In.lde War.house 
7'S· - S"· Ie tow Concreee (Spit'e) 399 lUI 

<4-" - 10,- ln4 .... S.E. W,rehouse 
7'S· - 9-'· lelow Conc,.e,. (Spike) 373 ~~6 

Analy.t. by .oxhle, extraction, capillary GC/FID. EPA "e,hod 80"0 . 

SP'tC / 4s 

Tni. ,.eoo,., i. 'or the .01e and exclusiye u.e 0' 'he ,boye cii.n~. 
SleD' •• a,.. ,.etained I •• xi~. of IS Gay. from ~ne GI,e of tn1. l.~~.~. 

32319 TOLS003697 
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COffEY LASaRA TORIES, INC. 

SRH A •• ocate., Inc. 
Pa~. Tn,. ••. 

Acc.ntiona Jonn Rudaic~ 

4114 IU. 122nd Ave. 
Par1IInd. .. 97230 

Phone: (503) 254-1714 

Sample Locationl Tim. Oil Co •• Por'eland T.r,.inal 

SAMPLE ID 

T-S - Wa.t. Pi Ie. F •• ~ 8.low Top 0" Pil. 
Q-S - Wa.,. Plie. Fe.t 8.10w"Top of' Pil. 
D-l - 80rin9 '6. Duplica,. of C-S 
~-O - 80rin9 I~, S.E. War.hous. 

3'S· - 5·S· "Selow Concr.ee 
4-2 - 80rin, .4. S.E. Wa,.ehou.. 

~'S· - 7'S· Below Conc,.e,. 

4-4 - Borin, .~. S.E. War.no~, 
7·S· - S·S- 8elow Concr.,e 

4-7 - 80rin9 '4, S.E. Warehouse 
~O·5· - 12'5· aelow Concrece 

4-12- 80rin9 14, S.E. Wa,.eno~. 
lS·S· - 17-S· 8.10w Concrete 

3-0 - Bar in, '3. E. C.n,ra' Warehou .•• 
3·S· - S'S· 8elow Concre,. 

3-2 - 80,.in, .3. E. Ceneral Wa,..hous. 
S'S· -7'S· B.low Concre,.' 

3-4 - 80rin, '3. E. Central Wa,..nou •• 
7'S· - ,·S· Below "Conc,..e. 

3-7 - 80rin, '3. E. C.nt,.al Warenous. 
10-S· - 12·~· Selow Conc,..t. 

3-12- Borin9 13. E. Central War.nouse 
IS-S· - 17-~· Selow Conc,..te 

REPORT CONTINUES 

Se~temDer 3. 1986 
L09 IAa6082~-F 

RESuLTS --.-----
~~:t· 

1 " _ 

< 1 

< 1 

( 1 

0.96 

( 1 

< 1 

< 1 

( 1 

\ 1 

( 1 

Thi. ,.eport ts for the .ole ana exclusive u •• of tne above Cilent. 
Sampl.s a,.. ,.etained a maximum of 15 Gay. f,.om the date of ,nis ietter. 
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COFFEY LASORA TORIES, INC. 

= • C'. So~< ~ 40('5 
Pc~t~anc! Oregor ;7a:4 

4114 N.E.122nd Ave. 
PartIancI. OR 97230 

Phone: (503) 254-1794 

;E~t:mc~: ~ !?~~ 
_~.; v. A;-:,·:;·~2·;'-!·. 

~.Cl. :~one 

~tt~r-:ticn: :c:-:~ Kuddict: 

~~OJect: Pentachloroonen~l and 

::'=.IT,;:' lC C:,l :::'.-:ec t!',': 
Samo!e Cellection Date: 

SAMF'LE NAME --------
!-IW-~' 

'"IW-:: 
MIN-F_ 
:'11.11-,"" 
MiN-: 

GI"O' .. md wate: 
.Jon:; C.,·..!d~ .':t:: 
':'UQC5t a';.. : ?~.:, 

;:. ENTA=ML.OR~~':-:E!~O~ 

-----------------
C' .(,4 m;/i.. 

\ (:, .V! :To;. Il 
\ r, .'. ,. m;/L e' • 'e·. 
.. O.vl m9 /L 
.: O.vl m;lL 

:;..; 

• co-t:, .•. _.~ Si.; 
• -'1 
r; •• = .... Si..i 
' co-
Ij • _' I S..; 
-: .. ;! S!.J 
E" . -- :~..J 

Fen~ac~orophenol analysis by extracti~n anc caOlllarv GCIF!D. 
The 5ym~Qt "(~ means less tha~ and tienOtE; ~one detectec at or 
acove the level indicated. 

Th:~ ~ecort fOI" ~ne sols a~a 
c:\e~-:. S~m~i~s ~re ~s~c ~C~ 

Si nc:e~e: v, 

~ .... M. rlk 
_ _ • e .~r' ~ 
:1,-:sar: :-:. :,...,:.+.., 5 .... ·• 
'=-,eSlcent 

~:.cluSl.e use ~f t~e aoc.~ -.nEO 
:.. :ni'~·.l"'utr :z~ .:- :sa· .. ·s ~~-~.t:". -:r'\':- : ':--.. o? 

TOLS003699 

BZT0104(e)040520 
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SRh A •• ocat... Inc. 
P.O. Box 14005 
Por,land. Or.gon 97214 

Att.n~ionl John RuddicK 

COFFEY LABORATORIES, INC. 
4.14 fU. 122M Ave. 

ParIJand, OR 97230 
Phone: (503) a4-1794 

Seocemoer 3. 19ai 
Log .A860£26-C 

Maty.i. R.ques,.a: P.ntacnlorop"enol 

Sampl. Locacionl Tille Oil Co •• Purcland 

Sampl. Dat •• 8/25/86 

SAf"1PL£ tD RESULTS 
.. _------- -------
2-0 < 1.0 

2-2 
~ 

< 1.0 

2-4 ( 1.0 

2-7 < 1.0 

2-12 < 1.0 

1-2 < 1.0 

1-4 < 1.0 

1-7 < 1.0 

1-12 < 1.0 

< denot •• -I ••• ,han-

Analy.t. by .oxhl.~ extraction, capillary CC/FID. EPA f"1.cnod 8040 

Sincer.ly~ 

<£- .,., t'l. CIJJ,.y 
S\li'in rI. Co, ilJ 0 
p,.e.ident 

I 

I 
I 
I 

I 
I 

1 
I 
I 
I 

51'1C/g. 

Tnis ,.eeorc is for en •• ole and .xciu.ive u •• of en. above Cllenc I 
SamQte. are re,aincd a maximum of l' day. fro. en. oac. of tnis lec,.r 

I 
32319 TOLS003700 I 
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:;~~ Ass:=iatEZ. Inc. 

COFFEY LABORATO'RIES, INC. 
4814 N.E. 122nd Awe. 

~.OR97230 
~(503)~1794 

~e~~~mcer :a. l;a~ 

L~; .45c-:::1E-F 

A~aivSl% ~y CXt~;~~lon. ca=lllar~ C:/F~~ a~o c~mcar~sw~ Wltn sO:~t:Qns 
:.; Stf.r,·::sar.:!s. 

A=jjr c ;(e~ r·". Since~~ i v. 

~'#!.-~ 
S~SJ~ ~. ~riiian~E. 

S· I.s tJ\. CJ) 0 __ • 

SUEan ra. ':Qff;lf' 0 
M9r •• Or9anl: ~aocr~tQries i=resiaent 

srJjC .. ;5 

ThiS rec~r: is ~Qr tne 3~;€ ana e~CIUS1~. use c: :ne ~c=~e : !t~:. 
S~m=;e5 are reta:~~~ ! ma~!~~m ~f 1~ ;iVS from :ne :'tl :f t~:! :E:~Er. 

TOLSOO~J701 

BZT0104(e)040522 
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Sr~ ~Eso=latcs. Inc. 
;:.u. Sox 1~ua5 
PortianQ. O~e~on 97214 

Mttention: Jonn F.udaic~ 

COFFEY lASaRA TORIES, INC • 
. .' "4114 N.I. 122nd Ave. 

Portland. OR 97230 
~(503)~1794 

.. ., 

... 
• ~. : •• ~ • t . 

.' .:>::.:', . 
Se~~emoer 3. 19~~ 
i..oy "ASC:;"=~~-.j 

J 

I 

I 
1 

1 
(" ~ • 0 1 me; i 1.. s.a :.tJ. 

MWA. 9/3leS. 111\; <0.01 mgil 5. U. j 

• Mnaiysi. tv extraction. capl!lary Ct/Fit. MEthod ;04. 

Approyea ~ ",.. 

~'-Ilt."~ 
Susan M. ~rillante. 
~gr •• Or~anic LaDoratories 

SMCig5 

Sinc~re I Y, 

~r\.~ 
Susan H. Coffey, 
Fresiaent 

.. 
T~15 reper! IS lor the soie ana .xclusive use 01 t~e aoove client • 

Samo~es are retalnea a maxjmum of l5 days fro~ ~n. oate of tnis letT 

TOLS003702 
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SRH Associace.. tnc. 
123 N.E. Third/Sui'e 230 
P.O. Box 1<4005 
Po,.., I and. , Ore9on-9721-' 

A"ention: John Ruddick 

COFFEY LASORA TORIES, INC. 
4914 N.E. lt22nd Ave. 

PottWld. OR 97230 
Phone: (503) 254-1794 

Octobe,.. 1. 198& 
L09 IA860926-A 

Ana I 'lsi. Requested: " Pen,ac., I orophen.o I 

SAMPl.E IU' "" 
--------- ·7 

,](-0, 9/26 ~. 

091S. Sol.' 

RESULTS 

1200 1D9/kg 

'-Ana' ysis by EPA JIIIechod 80<40. capt Ila,r"Y GC/FID. 

App,..oved by, Since,..e' y, 

e~i~ s: 'Ow. 11. Cit.-... 
Susan ". cOf;l~,\J 

"9"'.' O"'9an ic Labo,..atorie. President 

, SMC/ys 

I 
, 
j 

1 

I 
I 
l 

f 

I 

I 
I 
f 

I 
I 
I 
I 

This ,..epo,..c is '0'" the sale and exclusive u •• a. the above client- J 
Sample •• ,..e ,..etained a ... xi"". of 15 4ay. 'rca che date o. chi., 'en.,.. 1 

I 
TOLS003704 

32319 I 
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] 
• • • • • • • COFFEY LASORA TORIES, INC • . '-IENT • 

AHAL YSI S • ';' .. 14 N.L 122M A ... 
REQUEST • Pot diAd. 011 t7230 

J 
• • • • • • • _. PItone: (SOl) 254-1794 

~ANY NAI'tE 5 It R A c~,..t" , A; ( , 1U£PHQN£ •. _".l.~' ..:::'Z..=--~CI~~L.=:.l-=-i.l...-____ J 
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A~ ~he en~ of 1985. ~he EPA a~vised Time ~hat soil ·con~aminated 
with leake~ PCP ha~ been reclassified as hazardous waste 
(number F027) and that there were currently no hazardous was~e 
facilities in ~he u.s. that would accept this waste. 

Pending resolution of EPA/DEQ Acceptable disposal lIlet.ho~s for 
PCP contamina~ed soi 1. efforts were 4irected toward t.he 
determination of possible groundwater contamination. Four~een 
veils were installed and developed during 1986. Two were 
subsequently closed due to inefficient operation. Remaining 
wells have been repeatedly sampled and ~hose samples ana lyzed 
for PCP. Concentrations have not exceeded .044 ppm a~ t.hE! 
highest reading. While well water analysis is scheduled ~CI 
con~inue quarterly until the project is completed. t.o ensure nCI 
groundwater migration goes undetected. there appears to be nCI 
real groundwater problem. 

Since there was no regulatory 
permit off-site disposal of 
initiated an assessment of 
Recommended actions are: 

relief in sight. Which would 
PCP contaminated soil. Time 

on-site remedial alternat.ives. 

a. Select the -Surface Mounted Soil Washing- technique as 
the most logical remedial approach. 

b. Perfora bench scale and pilot level evaluations. 

c. Determine necessary destruction s~eps of recovered 
extracts. 

d. Ascertain technical permittinq and economic feasibilit.y 
of technique for final disposal action. 

e. Compare results with repeat step by step examination of 
next moat logical remedial approaches which are: 
"Surface . Mounted Thermal Extraction- and .. In-Sit.·~ 
Thermal EXtraction-. 
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EXECUTIVE SUMMARY 

On March 1. 1967. Time oil Co. and Koppers Company entered into 
an. aqreement wherein Time would provide certain labor and 
services connected. with the receipt. storaqe. handlinq and 
blendinq of specified woodtreatinq products. includinq 
pentachlorophenol. All produc:ts were owned by Koppers. The 
site selected for this activl ty included a warehouse; and tank 
farm on a small (70' x 70') portion of Ti •• 's 45 acre Northwest 
Ter.ina~ located at 12005 North Burqard Road. in Portland. OR. 

. . 

The operation started up and c:ontinued routinely until: January 
28. 1981. Time then advised Koppers of _.its election to 
terminate the pro ject effecthre March 31. 1982. the scheduled 
aqreement expiration date. V~rious in-house. inspections had 
indicated the possibility of soil· contamination. Subsequent 
bioassay tests confirmed the existence of pentachlorophenol in 
the soil adjacent to the warehouse. Both. companies concurred 
to close the site. operations ceased. Orderly phase out 
actions were established and bequn. 

It is notevorthy that this ellitire closure effort was jointly 
planned and undertaken by the two companies to voluntarily 
correct vhat both. felt .ay beCOlllle a future proble •• 

By February 1985. on hand product inventory had been blended 
off and shipped out. All tanks and pipinq had been cleaned. 
with cleaninq wastes beinq sh:Lpped to Arlinqton. Pipinq and 
tanks. had been disassembled; r:emoved and scrapped. In short. 
the site vas cleared to qround level. 

- ~. 

Soil clean-up began. l'ollovin~r coordination with the DEO. the 
Arlington landfill.and local con~ractors. 80 •• 242 tons of soil 
were shipped to Arlington·. 'A lamplinq matrix was prepared and 
1Il0re than 150 soil samples were collected and analy~ed fo~ 
PCP. Concentration isopleths were generated. vhich depicted 
remaininq contamination locations and deqrees of contamination. 
the hiqhest of which was 116. 1000 ppa. Isopleths showed site 
size had now expanded to ab4)ut 70' x 140' in area. The 
concrete vall alonq the wester:1l edqe of the site vas removed. 
decontaainated and disposed ot to facilltate removal of this 
newly discovered increased area of 80il contamination. To aid 
in reduci.nq the physical size of this nevly defined area. the 
extremities of sit. soil wer. centralized to the one spo~ 
havinq the highest known cODtaminant cODcen~ration. Soil 
relocatioD actions were based on previously plotted contour 
determination.. They vere succe.sful in tbat the area was 
reduced to about 60' x 60'. 
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SECTION I 

HISTORY 

Section I provides a sequential summary of those activities 
relating to pentachlorophenol (PCP) operations within the Time Oil 
Company No.rthwest Terminal located at 12005 North Burqard Road in 
Portland. Oregon. The information was gathered from Time Oil 
files at the firm'S Seattle headquarters. Data was extracted from 
reports. memos and other correspondence f rom Time employees. 'r-he 
Oreqon Department of Environmental Quality (DEQ). the US 
Environmental Protection Agency (EPA) and private consultants. 

BACKGROUND 

Agreement with Koppers Company. Inc. (1967-1982) 

On March 1. 1967. Time Oil Company reached an agreement with 'r-he 
Koppers Company. whereby Time would provide the storaqe. handling 
and distribution of Koppers owned specialty woodtreating chemicals. 
including PCP. The operating area included a warehouse building 
and an adjacent tank farm area (about 70' x 70') with an earthern 
surface. This 8mall site was to become known collectively as the 
woodtreating chemicals area. Early in 1981. Time notified Koppers 
of their intent to terminate the agreement on March 31. 1982. 
Time and Koppers jointly agreed to iamediately cease all PCP 
operations at the site. tore.ove all products., to clean all tanks 
and ~i~elines. to remove and dis~ose of all tanks and pi~elines. 
to effect clean up of whatever contamination existed and to do it 
all within existing regulatory quidelines. 

Various Site Inspections (1971-198t) 

A summary of in-house site inspections. over the ten year period 
(1971-1981). identified the following proble.s related to the PCP 
operation. 

o No spill control syste. in warehouse. Spilled liquid was able 
to run unrestricted through the warehouse area and dra in out 
through door8. Sloping of the warehouse floor and inst.allation 
of drains vas recommended. 
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physical removal. plans vere lIlade t.o excavate and dispose of soil 
~o a dep~h below t.hat where PCP cont.aminat.ion was found to exis~. 
This vas to be a three phase effort.. fully coordinated wit.h t.he 
DEQ and t.he disposal facility. Phase 1 consisted of init.ial soil 
removal and its transport to an authorized disposa~ facilit.y. 
Phase 11 involved a thorough investigation to det.ermine the ext.ent. 
of PCP contallination and it.s degree of concent.rat.ion. Phase 111 
was to remove and dispose of any rellaining soil Which ~as 
detected. by laboratory analysis. to be contaminated above 
acceptable limits. 

On November 1. 1983. a delay in Phase 1 of the planned remova 1 
occurred because ownership of the hazardous. waste facility at 
Arl ington changed and sOlie period of tille was needed for t.he new 
management. to reach full 'operationa 1 st.atus. Further. an 
agreement. from t.he new owners (Chemical Waste Management.) t.o 
accept the soil at. Arlington prior to any excavation was 
absolutely essential t.o ensure that Tim.e did not becolle classified 
as a hazardous waste storage facility. 

Rellloval and Dispos~l of Contaminat.ed Soil (February - June. 19851 

On February 4. 1985. Time reit.erated to t.he DEQ. it.s intent t.o 
excavate PCP-contallinated soil and dispose of it at an approved 
disposal facility" On February 19. Time execut.ed a contract wi t.tl 
Northwest Vacuulll Truck Service. Inc. for removal and transport of 
the cont.a1D.inated, soil. On May ,14. the DEQ, granted approval for 
disposal of the. PCP-contaminated soil at the Arlington landfill. 
On June 24 •.. an agreement' covering disposal was reached wi t.h 
Chem-Security Syste1D.s. Inc •• opera.tor of the Arlingt.on ,facilit.y . 

Betveen June 25 and June,28. 1985. 288 cubic yards 
of soil were-· removed and shipped to Arlington. 
excavated to a depth of 2 to 4 feet below grade in 
earner of ths'woodtreatinq cheaicals tank farm. 

Soil Sampling (June - July. 198~1 

. 
(242.76 tons) 
The - soi 1 was 
t.he.nort.hwest. 

On June 28. 1985. following cOllpletioD of contaminat.ed 150il 
excavat.ion. Time ret.ained Riedel Environment.al Services t.o perform 
sampling and analysis of the remaining soil. Samples of sur:face 
soils were initially collected from 22 locat.ions around t.he 
perilleter of t.he woodtreat.ing chemicals tank farm area. Tnree 
compos i te samples were formed and analyzed.: 'Chowing PCP 
concen~ra~ions at up t.o 860 ppm.· Samples at ~be soil from 81 
individual sample sites surrounding the woodereating ~ank farm 
area vere t.hen collec~ed and analyzed for PCP. The resules 
indicated thae t.be coneamina't1.on was localized ~o 'the west. and 
souttl of ~be warebouse with lietle or no cont.amination occurring 
t.o t.he eas~ of t.he sit.e. 
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o Floor ot warehouse work area caked wit~ product. 
cleaninq recommended. 

Steam 

o No warninq signs were post.l!d which call attention to ~azatds in 
t~. area Where PCP was stored and mixed. 

o Ground near end of pipelines saturated vith product to a dept. 
of 12 inches. 

Durinq February 1983. Tille contracted witb the AM-Test Corporation 
to conduct a fisn bioassay test on tne site soil~ Analysis 
resulted in a findinq of the soil (only) beinq toxic Cit tne 100 
and 1000 ppa levels. 

J 
1 

1 

On a Subject lIatter completely'unrelated to the pentachlorophenol I 
operation and Time/Koppers planned actions. the DEO conducted an 
inspection} otthe' entire' Nor1:hvest Terminal facility r on October 

- 2's~ '1984;: ".: On thai" date. the P20 advised thelr inten~'to collect 
soil '~am~les tnro~9hout the facility. It is bec~bse- of tnis 
latter DEO advisory that. 'thlt following- soil test 'reSults are 
included since tvo samples' were taken troll tne woodtreatinq , 
cneMicals area. 

On Dece,m.ber 12. 1984. PEO personnel collected tvelve soil samples 
froll-, tn~ entire facility. Spl,ita of each sallple were' provided to 
Time. DEO analytical results l"ere received by Time on January 24. 
1985.. Tne DEO samplea were -analyzed for EPA Priority Pollutants 
and for' other substances iden1:ifiable through CC/MS scan. witn a 

-specific', fn~erest- in lead content. No sallpl •• were found to have 
lead, concentrations ab'ove the' detection li.it~ The ,- samples were 
also 'analyzed' for fourteen pes'ticidea. but 'no 'concentrations abOVE 
the detection-lillit were found:'~ Non-priority GC/MS' 'Icana- in~l1cated 
tne presence' of:' lowi conc"entrations of' petroleum ;-hy4rocarbons in 
three of: the tvelve samples." In- the"'analyais-' for::: EPA" Priority 
Pollutants. ten of twelve samples were found to contain either no 
concentrations·; of any orqanics;' above th'e detection~;li.iti .or .only 
trace a'illounrs 'oe polynuclea'c·aromatics. ";:- One '~sample~ t.aken f~om 
tne voochteating', chemicals tank: farm. contained Sl5~pplll of PCP and 
12 ppm, of teteachlorophenol,'· ('ra). ' The'~ •• cond sample· fro. l:his 
area concained 1820 ppa of PCP .Ind 71 PPIIl of, TCP. 

Salllple splits. which had beten- provided to Time. wete then 
submitted to Coffey Laboratories for analysis' (norder.to contirlll 
Dt:Q findings. Results of thelle analyses vere received on Ma~cn 
15. 1986-an4 showed no PCP concentrations higher than 275 pplII. No 
pentachlorophenol was detectecl in any sa.ple outside of the 
voodtreating che.icals ~rea. 

INITIAL Cl.EAN UP EFFORTS 

Proposal for Rellloval of Conl:alllinated Soil (1983) 

In October of 1983. pendinq cOlllple~ion at site tank and pipeline 

- 2 -
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t.o a hazardous wast.e bearing number F027. Referring t() a 
morat.orium on landfilling of such wast.es. the EPA let.t.er stat.ed 
t.hat. at. t.hat. t.ime t.here were -no commercial hazardous waste 
facilit.ies in t.he Unit.ed St.at.es t.hat. would accept wast.e designat.ed 
as F027." EPA also suggest.ed t.hat. Time consult. wit.h t.he DEQ 
before cont.inuing wit.h clean-up operations at the site. 

Wells 1, 2, land 4 lnstallat.ion (November, 1985)' 

Pending ·resolution of accept.able disposal t.echniques for 
contaminated soil containing PCP. Time concentrat.ed on 
determinat.ion of possible groundwater contamination., ' 

In November. 1985. Time again retained: Riedel Environmental 
Services t.o install four groundwat.er moni t.oring. wells near the 
southwest corner of the warehouse building.,. Wells 1 •. 2 and 3 ',",ere 
placed in 16-inch (0.0.) 45·' slant borings· which penetrated soil 
beneath the building to a vert.ical depth of 14 feet.. Well 4 was 
installed in a 16-inch (0.0.) vert.ical hole drilled to a dept.h of 
SO feet.. Samples for PCP analysis were taken to adVance and 
further earlier- analyses.' part.icularly'" t.o determine if 
contamina tion existed beneath t.he woodtreating ch,emicals warehouse. 

- ' 

Samples frona the slant borings - incUcate4:'PCP. concentrations as 
high as 116.000 ppm at 2.5 to 4. feet, below·-the,. surface. wit.h 
surface concent.rations ranging. from, 65~3' t.o :.i.690. ppm. The 
concentrations generally decr.ased with' d-epth. The vert.ieal 
boring (Well *4) showed concentrations .'descreasinq with 'depth frolll 
574 ppna at 18.5 to 20 feet below the aoil surface to a low of 1.59 
ppna at 43.5 to 45 feet belov the surface. The conclusion of this 
report was that contamination exists below the southwest corner of 
the woodtreating warehouse, floor. although .. the ·,horizontal lilllits 
of contamination vere not definable vith'the-existing data. 

Geologic logging of the soil at. Well *4 in4i,eaied. a minor layer of 
low permeability about 18 to 3S feet belo~ the surface. The well 
vas completed by installing 4-inch PVC vell casing and screen to a 
depth of 40 feet in tbe 16-inch auger hole and sand packing the 
well annulus to wit.hin 6 feet of the surface. A well construction 
diagram i8 shown in Figure 1-3. The geologic log of t.his boring 
is shown in Figure 1-4. A vell,construction diagram of t.he slant 
borings is sbown in Pigure 1-5. ' 

Installation of Well Points (February - May. 1986) 

In Pebruary. 1986. in order to identify groundwater tlow direction 
and gradient beneath the Nort.hwest Terminal facility. Time 
inaealled vell points at t.hree locationa surrounding the 
woodereating chemicals warehouse and t.ank far. area: TVo of the 
wella (A and B) were installed to a dept.h of 20 feet. Two wells 
were insealled at a depth of 8 teee at locaeion C (see Fiqure 1-6). 

32319 - s - TOLS003726 

--- ,,- .. --. -,-, 

BZT0104(e)040547 



Soil was ~hen collec~ed tram tour~een loca~ion& a~ dep~hs of O. 2. 
4. 7 and 12 fee~ below ~he surface on a ~rianqular grid across the 
~ank farna area. Sal1lples were taken by ~he spi i ~ spoon techn ique 
usinq a hollow s~em auqer drill riq. and analyses were performed 
in accordance wi~h EPA procedure *8040 (SW-846). Contaminant 
con~our maps were developed f~o. the da~a which shoved a aaxil1lum 
·PCPconcen~ra~ion of 26.500 ppm at the surface in the area wheee 
~he loadinq of ~rucks had occurred. This. findinq of soil 
cODta.ina~ion caused an increase of the site size to abou~ 70' x 
140'. A second focus of contaRina~ion was at the southvest corner 
of ~he warebouse. The vertic'al column of contamination at the 
second location extended to etle loves~ samplinq intetval (12-14 
feet below th~ surface)~ Which was noted as betnq in ~he saturated 
zone at the time of samplinq. The hiqhest concentration at this 
de~t~ waa·2.03~ ppm.". -

The two:'foca'l points oi:co'n'~ami,nationare-indicated on the surface 
contour _ is~pleth, map qenerated, by Riedel and presented as Fiqure 
1-1: ot ... ·this·, report.:·- Fiqur'fl .1-:2 . indica~es ·the 12 foot contaminant 
isopleth'>; . '(Note: the" southw'est corner.- of" tbe' vaiehouse is 

. indicated by' the reference mar·k.at coordinates (76.166». 
.,:'. . ..... ..., ...... ..,;. 

;:.. 600 ppa Shloropnenol Toxiclty Lelvel tnterpretation (June. 1985) 

~. On i J'lIie;I~28',l985-, Time reeeivedl -a letter fcom the DEO laboratory. 
concerninq previous interpretations by the aqency. that~600 ppna of 

:') total~'·:·chloroph.nols" in soil represented, the hazardous waste 
.:~ threshold. ,.', This" conclUsion vas based on ex~raction and 

bio":toxicitT tests peforaed' by' D20. The letter stated •. hovever. 
~hat this was'only Used"" as" quidance and did not necessarily 
,reflect specific clean up~ requireaents. . ., . . ~. - ~~' .. ~ :'-'. 

~:: 

........ 
" • l '. 

• • '" .- .... - • > - <~ ,', ", .... • ." " .... 

Removal:' of, CODcrete Wall' (Noveaber, e 1985) 
."",' "_~.j..w t. ~ '\.::1 .';:. _ -: _'~ ..................... r- _._.,. 

Tl.e retained ,aiedel 2nviroruien,tal Services, in November., 1985 t.o 
re.ove, and oJ deeontaainate~" a ~oDc.rete wall 'which. stood alonq the 
west.' peri •• ter 'of' the woodtreatinq cheaicals ~ tank. far. area. The 
intellt- of' the re.oval: of ,the ~,all_ vas to allow_ for. easy sample 
analysi.. 'conta_inanf;'· contain •• nt and future- relloval; of t.he 
conta_inated soil' adjacent to ,~he vall. This project: included 
wall ste •• cleaninq. subsequen1: ~estinCJ at t.he wall for residual 
PCP and vall de.olition followillq certification ot decontaminat.ioD 
to backqround levels of PCP. 'I'be vall vas broken int.o pieces by 
Riedel and disposed of by Tille. 

Classitication of Cont.alllinat.ed !;oi 1 as Hazardous Wast.e (December, 
1985) 

On Decellber 10. 1985. t.he- EPA :Reqion X office advised Time t:hat. 
60il con~aminat.ed with leaked PClt had been reclassified (frolll U24?) 

10LS003727 
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In an effor~ ~o reins~a~e na~ural groundwa~er flow pa~~erns in the 
area and ~o elimina~e possible in~ercollUllunica~ion' be~ween upper 
and lower wa~er bearing zones. Well 4 vas removed by overdrilling 
and ~be hole sealed on May 14. 1986. Prior ~o cnoosing ~his 
.e~bod of abandonmen~. Time evalua~ed 8everal POSSibili~ies. 
includin9 pressure 9rou~in9 and ~wo cUfferen~ overdr i 11 ing 
processes. vit.b input.. from Hart. Crowser and Associa~es. Cenulry 
Environment.al Sciences and Riedel. 

GrOUndwat~r sampling (April - May. 1986) 

Time ret.ained Cent.ury Environment.al Sciences t.o perform 
_ groundwater samplin9 and analyli8 of tbe vells and vell points at 

tbe Northvest Terminal .. facility. In April~ 1986.; Century measured 
st.a~lc water levels' in Well 4. in Wells A-C. and Wells E-G. These 
.. easurements·again sbowed· tbat the vater level in Well 4 vas lover 
tban in surrounding vells. Samples collected from eacb well were 
analyzed and .0061 ppm. .0026 ppm and .• 0014 ppm of PCP Wf~re 
de~ect.ed in Wells 4. Band P. respectively. 

On May 28. follovin9 abandonment of ,. Well 4.' a second group of 
groundvater samples vere- collected' from' Wells A.' B. D. E~ F. Hand 
I. Tbe locations., of , tbes •• ' vella - i. _ indicated in Fiqure 6. ~rhe 
analytical result.s· showed- PCP: in a concentration just sligh1tly 
above the detect.ion level- (.0002 ppm)- in Well,' I. Other we Us 
contained no det.ecta,ble level. of PCP. 

Add! tiona 1 Soil and Groundvater Sampling (AUgust", 1986) .' 

In Auqust.. 1986. Time retained SRH, Associates to perform 
additional sampliDC):.anct: analysis of':' soil 'and qroundvater at ·the 
Northvest- . TermiDal- facilit.y;-~::. Based on: previous cODtour map 
determinatioD •• ,Ti.e . re-9raded tb., surface of tbe voodtreating 
cbeaicalsr' tank .fara ·"area.-'9atherin9 all sU8pected cODtaminated 
surface. soil in'a~cent.ralized· area. reduciCq the area t.oabout. 60' 
x 60'. SlUI tben collected surface soil aamples from t.be same -14 
locat.ions in the tank fara area vbich· bad been sampled earlier by 
Riedel. drilled .ix holes throuqb t.be- varehouse floor and sampled 
soil fro. beneat.b tbe buildln9. Samples vere collect.ed' from t.he 
surface of tbe soil underlyin9 t.be concret.e floor of the warehouse 
as well a. t.be same five subsurface int.ervals saapled by Riedel in 
1985. - -Theae -- borin9s were .ad.'-- in an effort. t.o deterlline t.he 
extent of cODtallinat.ion underlyin9 ebe varehous •• 

SRH also collect.ed qroundwater saaples for PCP analysis and pH. 
and Ilade aeaaurea.nt.s of at.atic vat.er levels froa all aonieorin9 
wells in exist.ence. Tbe result.a of t.hese analysea are supplied in 
Section III of t.bi. report.. 
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Wa~er level mea8uremen~s w~r.e ~aken on nine occasions be~ween 
February 28 and Harch 11 1.11 Wells A. B. Ct- C2 and 4. The 
da~a col1.c~.d indica~ed an ullexpec~edly lower wa~er level in well 
4 aa compared with ~he o~her ",ell loea~ions. 

To fur~her investigate this ullusual circullls~ance. three additiona 
well points. four observa~ioll pits and a river level reference 
point vere installed by Tille in la~e March. 1986. Wells E and F 
vere driven ~o depths ot 20 and 19 feet. respectively. While Well 
G was driven to a depth of 13 feet where advancement of the poin~ 
was hal~ed by cobbles. Well. C2 was relloved. and Well Cl was 
hencefoeth knovn simply as We.ll C. Wa~ee levels in Well 4 and 
Wells A-G vere again measured repea~edly over a period of several 
days. Tbe data confirmed earl ier indications that a water table 
depression existed i~he::"_~~_~~ __ "9_(-=-WeIll_L4 • ___ _ 

. . 
A, detailed evaluation', of· the boeing; 109:' data for· WelF 4 showed 
_that a series of clay lenses and' silty.-sands had been'pene~ra~ed 
by ~he bore hole betveen the dElpths of- 18.5 and 3S feet. . "'" . - " . ,. 

Gravelly_ sand lies above thi's. zone- and lIlediulIl' to 'fine sand 
predominates belov -·it.· The -clay lenses appear- to' have formed a 
zone of:: relatively lov permeability separating a perched upper 
water bearing _. zone~' from' a;~-lover . aquiter. This' zone of low 
permeabl"lity vas' apparently' iic:eaehed by the inatalla~ion of Well 
4. The boring vas. drillect vitl1 a 16-incl1 cUa.eter-auger while ~he 
vell consisted ofc 4-inch PVC pipe. The, annulus vas-- filled with 
coarae sand-;. violating the integrity of the low permeability layer 
and providing a potential pathway tor vater froa tbe upper perched 
water bearing zone to flov down the hole to ~he lower aquifer. 
creating a depreaaion in tbft natural groundvater flow. Thi! 
appeared to have altered the ncltural direction of groundwater flow 
(toward tbe· Willa.ette . River) within. a~_ zone - of,,-: influence 
surrounding Well 4~' . .. -- ." 

\ - ~ .. ! ~ . 
. ... . ;:'.1' " ; .. ~ ,.' '" • . 

Al thoug~:, th.~. Observed:. water.c_t.able depresaion could;; r1!present. a 
strong. -natutalvertical grad1an1:" in the- vicinity- -of~ Well 4. t.lle 
influen£. of ,- this·, vell Ol"~: ad)ac:ent~ wella~~- irldi-cat.ed ';a strong 
probabili tyof all, induced" gtou.ndwater ~'.illlt caused~ : by.' ali unsealed 
annulus -.e:of Well,,, ....... This conclusion va.;~·. reached-· by' ·Time upon 
evaluation of the piezometric "u~face of _ the perched wacer. whicb 
indicated that vella in close l?roxiaity- to. Well 4: vere: apparen~ly 
influenced by Well 4. shovlnqwater.level depreasionsi while wells 
distant. froa Well 4 were unaftec~ted. 

Additional Groundva~er Monitorlnq Wells and Well 4 Abandonment 
(May, 1986) 

At Time's direc:tion. three addit.ional groundwat.er monitorinq wells 
(D. H and I) vere installed b~r Riedel in early May. 1986. The 
purpose of these wel18 va8 to fur~her define the upper piezomet~ic 
surface and co obtain da~a on groundwatec qualicy. 

TOLS003729 
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SECTION II 

REMEDIAL ALTERNATIVE ASSESSMENT 

,INTRODUCT I ON 

A small por~ion of Time' s 45' acre proper~y a~ 12005 N. Burgard 
Road in Por~land. Oregon has been iden~ified as being con~a.inated 
wi~h peneachlorophenol (PCP). Conea.ina~ion a~'~his si~e has been 
found ~o extend ~o approxima~ely 70' x 140' in area and ~o depths 
of abou~ 15 feet below the surface in one ~po~. The site was used 
for the formulation and s~oraqe of wood~reatinq chemicals under an 
aqreement be~ween Time and Koppers from 1967 until 1982. In 
addi Cion to pentachlorophenol. a nUlIlber of hydrocarbon solverl.ts 
and petroleum produc~s were used in ~his process. 

concentrations of PCP. ranqinq froll below de~ec~able lillits to 
116.000 ppm. have been detected in the soil. wi~h concentrations 
qenerally decreasinq wi~h depth and distance froll the southwes~ 
corner of the woodtreatinq chellicals warehouse. Concen~ratl,on 
data has been used to generate equiconcentra~ion isopleths which 
indicate that soil contallination is generally restricted to t:he 
upper 3. feet of soil. with the exception of a aajor vertic:al 
colulln of contamination located at the corner of the warehouse. 

Perched groundwater underlies 'the site at a,dep~h of approximately 
13 fee~ below' the surface.,., ,This water" appears to be, eontinu()us 
with and potent.ially discharging. to. the Wlllallle~te Iliver. ~rhe 
surface soil consiats .. predollinan~ly of medium-grained sands wt th 
occasional lIlinor clay lenses and/or gravela. The soil is 
characteristically hoaoqeneou8 froll ~he surface to ~he perched 
wa~er table. A layer of 80llewha~ lower permeabili~y underlies ·the 
perched water and consista of sil~y sands with clay lenses. 
Fine-grained sanda predollinate below ~his layer. 

Concentrations of PCP in qroundwa~er below the known eontallinated 
zone have not exceeded .044 pplll. Most 'wells indicate no 
detectable concentrations of PCP. and outside of the contallinated 
zone. concentrations have no~ exceeded .003 ppa in any well. 
Contamination does no~ appear to have miqrated ex~ensively from 
the known con~aainated zone. Analyses of CJroundwater are 
continuinq on a quarterly basis. 

A water well monitoring network consistinq of shallow wells and 
well points has been installed to monitor the upper perched 
water. A total of nine vertical and three slant.ed (45-) wells 
have been installed and are regularly sallpled for pH and PCP ;,lus 
being measured for static wat.er levels. 
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SUMMARY 

I 
Ducinq ehe duracion of ehe aqreemene becween Time and Ko()()ecs. 
pencachlorophenol and probably sOlie tetcachlorophenol vere 1 
released ineo ehe sandy soil a,cljacene to the woodtreaeinq chemical 
warehouse. This matecial lIay have been released in cOllbination 
WiUl various hydrocarbon solvents used as a part of ehe process. 1 
Th. primary cause- for ehes. releases appears to have been 
intermiecent spillaqe fro .. hoses and lIixinq vessels ducinq end 
produce for .. ulaeion and eransfer operations. rather than a I 
one-ti ... ·spill.vene. 

Upon inveseiqaeioQ of eh ••• 'findinqs. Ti .. e and' Koppers terminated 
their aqree .. ene.- ceased alr peneachloroph.nol operation. and beqan 1 
cl.an up operaei~ns ae-eh. siee.:" ,- -" 

In ,inv.seiqaeinq the ~xeene' of soil'· conea .. inaeion. - Time has 1 
obt~ined assistance from' sevel~al consuleing fir .. s and': clean up 
coneraceors. and ha~ analyzed .ufficlene soil sallplea-to dee.rlline 
t.h.-- vereical and horlzoneal' exeenc' of. contaminaeion. The 
contaminacion is localized i,D" t.he: noretLwesc corner of the ') 
wood'cr.acing ch.llicals tank fiu:a. wit.tL. som. sliqhc penetratlull J 
below ehe warehouse. An .acim,aced 2.000'" cubic yards >'of soil. a 
po'reioll 'of, WhiCh exeenda down t~o Che: firac vacer' bearing zone. is I 
cOlleaminat.ed.' '-:" " 

Time' has lnatalled an .xcenaiv.,- vaeer w.ll monitoring network a P 

ehe aite and ia cOlltinuously" ac,;uirinq data on the flov ~ direction 1 
and raee. of flovof ehe first vaeer bearinCJ zone. aa vell as 011 .1 
vat.ee' qualicy and PCP: coocencr,lt.iona. Eaely dat.a indicaee. chat. 
qros. concaminat.lon, of t.he qroulldvacer has noe occurred ,outside of 'j 
t.h.~cont.a .. inac.d zone. 'PCP-can baeely be decect..d in vella ill. or 
illUlle4iaeelY':" ad lacent- co. j; che cOllea.inanc-- ZOIl •• · Qroundvae.r f lov 

. is -qenerally~ in t.he direccion clf che Willa •• ccer aiver. ",Vert.ical t 
: qracUellc& ill Che vicini cy" of - che conca.illanc zone have noe been 

decee.ined ac chia ci.e. - . , ' 

Time acte.pced - co- min1.iz. che e1.k of, conca.lnanc aiqraeion by .:( 
di.poaillg of ao.. maeed,al ae Che.ical Vasee Manaqemene's 
Arlinqcoll facilicy. Thi. 'effort: va. t.hvarc.d due eo a' aoratotiu .. 
on landfilling of PCP subaequencly d1aallowin9 further sucn 
dispoaal. T1 •• ha. conso114aee4 cne bulk of eh. coneaainated soil 1 
ineo on. ,poc wichin Che woodc~.aeing che.lcal. cank tarll area to 
facilicac. concainaenc and lIinl.1z. che r1sk of off-siC. a19ra~ion. 

Ti... has nov- retained sas' JI~ •• ociacee' eo ldelle1fy available } 
alee~naeive. eo 4e.troy o~ i_c)bi11ze che PCP' coneallinaeed soil 
and is pre.enely evaluaeinq ad41cionally qeneraced 4aca reqardinq 
qroundvater quallt.y and so11 con1;aalnaeion. 1 
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Ad.orp~ion On~o polymers or Ac~iva~ed carbon 

Should con~amina~ing PCP. a~ some poin~. be removed from the soil 
by soil washing. ~ber.al ex~raction or o~her processes. final 
~rea~men~ of ~be recovered was~es will be required. Al~hough not 
a des~ruc~ive procesS. sorp~ion of che recovered PCP onco carbon 
or o~her polymeric sub.~races u~iU.zing hydrophobic in~eracc ions 
as a sorp~ive process. will reduce tbe volume of PCP contaminated 
material. 

Activated carbon and a variety of organic and silicacellus 
polymeric adsorbents have been utilized to bind PCP and other 
phenols. . The sorptive process. however. is usually reversible 
under appropriate conditions (usually temperature elevation or 
~hrough ~he use of non-polar' solvents) and tberefore may not be 
suitable for - long' ~era stabilization' of PCP \iastes under 
uncontrolled condi~ion6.-

These sorbents may be used to concen~rate PCP froll a waste strf!am 
(i.e.- soil wasbing eluates or ~bermal exirac~ion scrubber liquors) 
whicb could tben be recycled or disposed of as a non-hazardllus 
waste. The adsorben~ may tben be regenerated for reuse and 'the 
concen~rated PCP solu~ions so genera~ed. ~ollec~ed for disposal by 
destructive methods SUCh as incineration or chemic:al 
decomposi tion. SuCh an approaCh may be a logical cons idera t ion 
for tbe Time site. 

Biodegradation 

Biodeqrada~ion of aan-made compounds has been observed for mclny 
years and ~be resul~s of aerobic sewage treatment systems have 
been documented in detail. Aerobic landfarminq of oily was'tes 
from the petroleum indus~ry bas al'so been _ in, _ qeneral use :for 
years. Biodeqradation occurs under easentially. two basic 
conditions: aerobic (respiratory) and anaerobic (fermentative). 
Many compound. have been observed to be degraded. either partially 
or completely ~o carbon dioxide and water. -by one -or both of th:ese 
pathways. ' 

pentacblorophenol has been observed to' undergo degradation by 
bacteria and fungi. Although PCP degradation has been observed 
under aerobic, conditions. it occurs at a aore rapid rate and wi Ul 
fewer complica~ion. under anaerobic condi~ion •• 

In addi~ion to ~he biodeqradation of pen~achlorophenol in soil. it 
bas been _documented that fungal enzymes promote ~he binding of PCP 
to humic acid. in .oil •• re.ulting in imaobilization of tbe PCP. 

Bencb scale studies by SlUI A.sociate. acientiat. bave indicated 
tbat. under controlled condition.. PCP can be degraded in botb 
aerObic and anaerobic soil environments. Controlling conditions 
for biodegradation include soil porosity. pH. moisture content. 
inorganic nutrients (including nitrogen. phosphorus and potassium. 
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Time is concerned wi~h poten1~ial off-.i~e Illigration of PCP troll 
this source and is de~erllined ~o eli.ina~. this risk by 
rellledia~ing ~~e- site. - Due to an existing ban on the land disposal 
of soil con~aining pen~achlorophenol. excava~ion and landt ill ing 
is no~ an available re •• diation al~erna~ive (~h •• a~erial at Tim. 
has recen~ly been deslgna~ed by ~he EPA as RCRA-listed was~e f'02: 
vs. its previous U242 designation). Time does no~ desire to 
either leave ~be .aterial in J.,lace without correc~iv. action. cap 
the conta.ina~ed area witbout first elillinating the con~amination 
or excava~e and store the waste on site due to ~be long-term risks 
associated wi~h tbese alternatives. Time bas performed emergency 
phase s~abilization and contain.ent measures ~o 1Iini1l1z8 tbe risks 
of conta.inant migration. 

The following discussion identlfies and describes several remedial 
alternatives which are" potentially capable ,Of ~destroying or 
immobilizing PCP iii, sandy. sa,ils such as those~, fo~nd, _at Time. 
Comments are made regarding soil~ _ and groundwater· treatment. 
economics. availability ancl technical- feasi'bility. This 
discussion is not., in~ended tit) represent an - indepth feasibil i ty 
analysis of remediation opt~ons. but rather ptesenta a summary 

- review of options whicb Time~ may wisb ~o investigate in qreater 
detail. ~;_ 

.~ ;. 

ALTERNATIVES 

The following alternatives werll identified during the vreliminary 
evaluation as remedial lie thad IE potentially capable .of acbievinq 
effective results at"Ti~.:.:.--

~ . " -. :. -- .... .':... ... 
Adsorvtioll onto polY'llers -or l,"ctivated Carbon 
Blodeqradation 
Cappinq 1n Place 
Chemical Reduction __ 
Closure in Place with MonitoJ:ing (No Remedial Actions) -
Encapsulation 
Excavation and Disposal 
Hiqh Te.verature. Cataly~ed ()xidat10n 
Incineration _ 
In-Situ Soil Washing and Surf.ace-Mounted Soil Wasbing 
In-Situ Thermal Extraction arid Surface-Mounted Thermal Extrac~ion 
Sodium Dehalogenation 

Of these listed alterDative.. .,xcavation aDd disposal.- capping in 
place. and closure iD place alre eltber unavai lable due to the 
regulatory aoratoriu. on 1aDdfl.111nq at 1"027 .aterial. or do no~ 
satisfy Time-. requirement.s feu: long-cerm ri8k reductlon'- The 
remaining al~ernative. are discussed below. 
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t;he use of indigenous microorganisms. The effec~ on the overa 11 
cost; of the project is similar for both methods. Effective 
preparat;ions range from S20 to SSO per pound of material. 
Microbial requirelllents depend . on a variety of soi 1 <lnd 
waste-specific paralllet;ers t;hat; have not yet been deterlllined at the 
si~e. 

COS~8 not; direc~ly associat;ed wi~h the on-si~. rellledia~ion include 
bench and pilo~ scale t;es~s. engineering. permitting. chemical. 
biological and pbysical analyses. agency ne90tia~ions. was~e 
delist;in9 andlllanagement;. These costs are expec~ed to be similar 
for all of the alternat;ive t;echnol09ies evaluated here. 

-'.'~ 

Chelllical Reduction 

Oxidat;ion and reduc~ion react;ions have been u~ilized to destl:oy 
orqanic wastes under a variety of circumstances. Due to i~s high 
deqree of chlorination. PCP is not; readily oxidized by such mi 14 
oxidant;s as ozone or hydr0gen peroxide. Stronqer oxidants present 
such a great hazard in and of themselves as to be unsuitable for 
t;reat;ing wastes (See High Temperature Cat;alyzed Oxidation). 

PCP is. however." readily reduced by sodium borohydride solut;iollS. 
Staiff (1981) and Sweeney (1981) have. both demonst;rated ~he use of 
cat;alyzed .et;al powders andlor borohydride solutions in the 
oxidat;ion of chlorinat;ed aryls. In-sit;u t;echniques have bleen 
demonst;rat;e4. however compet;i t;ion from reducible soil components 
may severely limit; the reaction. requiring ~.tr.at;ment;. This SQil 
reduction chemistry must be ident;ified t;o allow for prol~er 
select;ion and application of reducing agent;s. 

Reduct;ion. either in-sit;u' or in surface-mounted react;ors. has 
realistic pot;ential· foc: remediat;in9 t;he cont;amination at Time. 
The low orqanic - content; Of,: Uie' nat;urally' occuring: sands in 'the 
area. t;heir h01loqeneity.the low trafficability· 'of the, soil.lnd 
t;he nature of t;he conta1linant;s all. support;: this' alternative. 
Bench and pi'lot analy.e. would be required t;o determine ~he 
reduct;ion pot;ent;lal and '. the products of reduct;ion. formed' by this 
process. If t;echnlcal1y successful. i1lplement;ation costs should 
be moderate. 

Encapsulation 

One met;hod of encapsulation of orqanie: -material is through the 
applicat;lon of sorbent;s t;o t;he contalllinat;ed soil. Sorbents may 
include carbon granules. polymeric .. t;er1a18 or subst;ances in 
Which t;he waste is soluble. All sorbent;s IIlUSt be insoluble in 
wat;er. inert; and not readily degrad~ble in order to achieve lonq 
t;er1l st;abilization of the wastes in question. 
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Eh (oxidacion ceduccion pocencial). microbial populations and PCP 
concencrations. Elevaced concencratlons of PCP are inhibicory or 
t.oxic Co lIIicrobial populatilons. even under condi cions of 
acclillatizac ion. 

The applicacion' of biodegradat:lon t.o Che t.reatment. of soils frolll 
t.he site is severely limited due to t.he existence of high 
concentration lIIaterial. PCP degradation. even under opt.illlal 
condit.ions •. ceases when PCP concencracions are in excess of 1000 
PPIII. Typically 500- ppm is considered Che maximum" effect.ive 
lilllic. BeCween 500 and 1000 ppm. degredation effect.iveness 
decreases. Since sOlie lIacerial at. che site contains PCP in excess 
of 1000 ppm. not. all of the macerial would be considered aauaenable 
t.o t.his ~reaclllent without significant dilution or peet.eeat.menc t.o 
reduce cbe contaminant concentt,ltions. A larqe amount of t.be soi 1 
contains PCP at low concentratil3ns however' and may be treat.able if 
it. can be successfully isolated fromt.he~hiqh~ concent.ration 
mat.erial found nearby. 

-~~~ 

."__ Biodegradat.ion· may be - performetd eitber, in-situ ,or' in surface
._, ,mounted.,..feclIlentat.ion react.ors. : Due to - the highly permeable soil 

- ~~_ at. Tillle~_:':the; shallow groundwacel: t.able and the possible' adsorption 
--.:. of PCP iii co-cont.aminating· hydl:ocaebons which tend to - iJllllobilize 

thePCP;..J,n-situ degradat.ion is considered t.o present an excessive 
risk of'- PCP migrat.ion t.o ·olef-.it.e locations. Additionally. 
generatiolLe: of' anaerobic condition. in sandy'~ soil. i.' hiqhly 

_''-''_ .difficult .. : - -.. Should - a;; bioloqiccll proce.s ~ be init.iat.ed"' in-situ. 
"~i- -significant. ~ risk - ; . of PCP mobilizat.ion; t.hrouqh'·-partial 
-;_decomposition. prefaeencial deqr'adat.ion of StabilizinCJ hydrocarbon 

.-~",-- absorbent.s.- or: bio-ellulsificat.i')n of t.he. PCP coald be expected. 
,~ . .,~. For thes. reason. ~ a surface--mounted fer.enter - woald be the 

preferred'method foe,soil treatllent at. t.he site~ 

A surface react.or lIay be used, t.o direct.ly t.reat a soil/wat.er 
'_' . suspension •. or - may-:; be ;::used t.o creat. _ extract.ed' and'~:;' diluced 
i .. - cont.allinants' relloved frolll"- Cba -Oo soil - by'· at-tier; t.ecluloloqi'es. A 

- surface--termencer.! allows~ for·- cont.rol~' of pH.' nutrient.s'" Eh. and 
ot.her crit.ical:. para.aCers.·" as w •• ll as prevent.lng the release and 
miqracion of vasCe or wasce prOdtlctS. I~.~ 

...... - '/<, ;; "-" ~ ....... 

-Nut:rient.s. pH. and'! Eh'1,;conceol are' parallet.ers:' t.hat . are: easily 
controlled once--opci.a1+. proce •• , condit.ions have--been- ident.ified by 
bench and piloC scale st.udies. Co-meCabolit.i.s or ot.ber nucrienc 
auqmencacion i. also easUy '1ICJUlaced. Fer.ant.ers capable of 
handlinq soils such as those found at. Time are coma.rcially 
available. but may be conscruct.ed on sit.e for considerable less 
cost.. The requireaencs of this equipment vary wit.h the amount of 
material t.o be creaced. t.he reaction kinetics and Che deqree ot 
concrol required. ~ 

Much debace current.ly exist. oveir che benefit.s obtained by usine; 
PCP acclimat.ed. co_erctally aVclilable baccerial preparationa co 
promote degradacion vs. usine; culcure. of indiqenous bacceria 
obcained from che sit.e. There in considerable evidence co support 
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Ineineracion 

Incineracion represencs a ~esc.d and proven mechod for r.he 
des~rue~ion ~t chlorinaced bazardous wasces. including pcp, 
Several ~ypes of inelneracion capaeicy exist in ~he U.S. Ordinary 
inciDera~ion. Wbich .is noC accep~able· for chlorinaced organics. 
does not incorporate the appropriace acid scrubbers needed co 
produce an acceptable air cUacharge from was~es such as PCP. Hi.gh 
efficiency ineinera~or8. (of teo referred ~o aa -6 nine" 
incinera~ora. based 00 ~heir des~ruction and removal .efficiencies) 
are capable of ~reatin9 p.n~acblorophenol in bigb concentrations, 
Incinerators of ~his cype are available in ~he U.S. as both fi.lCed 
and mobile units. However. ~here 1s not SUfficienc capacity at 
this time in either type of unit. to satisfy' domestic demands. 
Altbough mos~ incinera~ors can'handle liquids. few are equipped to 
handle solids such as con~aminated soil. 

IncineratioD can easily satisfy Time'S objec~ives of reducing long 
term risk related to the contallination found on site. However. 
since no small mobile units are available-nearby. Time must either 
absorb significant mobilization. siting and permitting costs or 
Ship its waste to a fixed' unie. The aetendane risks in shipping 
mus~ be weighed against ~hoae a.aociaeed with leaving the soil on 
site. 

The nearese incineraeor for 8011d hazardous was~es_such as those 
a~ the Time facility. i. loca~ed in neer Park. TX and is operated 
by Rollins Environmental. A primary concern wi~h disposal by this 
al~erna~ive is cos~. Rollin. currene price' for incinera~ion of 
con~alllina~ed soil. i. approximaeely SO. SO per pound. Based on 
Time'. eseillate of 2000 CUbic yard. of contamina~ed soil. 
incinera~ioD coses" may· approach S2.5 million. This figure does 
no~ include excavaeion •• hippinq' and o~her associated ·cos~s. For 
comparison purposes. thi.~ aaoune ls on ehe order of five times the 
cos~ of landf1111ng.· if' ~hfa'\a.l~ernaeiv": w~re ~av~ilable eO,Time, 

In-Sieu Soil Washing and Surface Moun~ed Soil WaSbing: 

Removal of coneallinants froa .oil may be acco.plisbed ~hrough 
ex~raction wien a variety of elutria~in9 solutions. The choice of 
~he proper aolueion .ua~ be baaed on the physico-chemical nature 
of the con~a.inall~s. ~he effect of ~he elutria~e on the soi 1 
geoche.i~ery and ies permeabilier. plua the method by which ~he 
eluted con~a.inants- are to be trea~ed for de8truc~ion or 
disposal. Ordinarily. aqueous solu~10n8 of acida. . bases. 
surfactan~. or other compound a are .elec~ed (US EPA. 1982). 

The effec~-of washin9 contamlnated soils wl~1l water alone. or wi~h 
mixtures of nOD-ionic surfac~an~s, was investiqa~ed by science 
Applica~ion8 lll~e~na~ional Corp. Their findinqs indicate ~ha~ 
surfac~ant8 qreatly increased the effectivenesa of 80il washing 
whe~ the contaminan~ of concern was ei~her PCP or a hiqh boiling 
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Pen~achlorophenol is readily adsorbed by ac~ivaced carbon granules 
and is soluble (absorbed) in a variecy of _~rganic subs~ances 
including high molecular weigbC hydrocarbons sucn as tar or 
asphalt. Since bot.h ot· t.hese macecials.meec the. criceria list.ed 
above for aCCeptable sorbents" they offer: a feasible alcernatlve 
foc PCP illUlobllization. Additionally •.. bot.h aat.erlal.: are capablt 
of 'sorbinq any petroleum hydrclcarbon. which aay . exist. . in the soil 
in addit.ion co PCP. . ~~~ . 

::: -, ~ - " 
. .~ ...... . 

' .... . 
.' . 

An attract.ive altecnative·: for i_obilizacion of Ti •• •• vaSCes is 
t.he admixing ~fche PCP· contaminaced soi1.vith asphal~.to foelll a 
structurally sound.; lIIaving.! lIlaterial' vbicb- could then be; used co 
,seal, tbe soil: surface ... · in~ .. ·t.he" vicinit.y: of:..: tbe' voodtreating 
chemicals .• tank farlll-"i t Tbis'.; al't..rnat.iv. WOUld; require an'; analysis 

.. : of'. ,t,he:leachability',>.of _ the, was'tes; ,frollll' th.} surfacinq lIlaterial and 
. \ .a.-;, determ~nationf;,ofr the.'l,SCrUC1~ural: ·'inteqritY'4 of ,thet asphalt so 

produced at. various levels.~ of:". waste:' incorporation~ ' .. :;, r.''': '-<.: 

• 4 _ • ;.'_.... _1f~;"·' ~;~:;. ~ p. ~ " ' •• ...: '-:'l'S"_~ 

High'T~mperat~i~: Catalyzed Oxidation~·;;.~ .. _~; ~ 
-'. ' ........ 1." . :."»!. ~." ," -:-, .'~ •. ", ~ -; . ~ • ~i ~ .).>- '!;. .,... ~ .... " ....... :::.; ~ .:~.,. -. :~ • 

PCP' . is" . ·noe., ordinarily oxicU:~ed t by . r.adily . available;, easily 
bandr.d,~ oxidizers" SUCh., a. OZOI1.5 or: .. hydrog.A··, p.roxide.". Alt.hougb 
permanqaiiat.; -"dichromite or" c)ther stronq' o'xidizecs ,have been 
tepocted to successfully oxidize PCP. their cost. sid. reactions 
wi,t.hj.lsoil. cC?mp'~nents.j.< and _. the envir~I1JIl.A~ali,hazards. q.nerated by 

, ,t~e.b~r.!stric:~;.:.t.~e~~!'J';"'u~~.;. i~ ,.,tr.af.in9 , cont~~inat.d" .oils;; ~ ZiIllP70 
. h~~;.;,..,,~ev.l~p~d,!-i~j~ proc~ss· •. , c(,_onlY1~,referred ;" to'· a. vet alr 
, oxidation. :WhictL(:.haa .. " been successful ~ iA"! destroying pbenols and 

o'thet ~tiazafdou·.·~"'COmpOUDd~·: in aqtleous .edia •• ",. ;:,-~: :.;'). i, ~ ~,. 
• ", ~ .,' ~ •.• "! ~ .~ 't . ""1- ... " .......... ~ ... 

':r'~r!.~~·f;l1fj~~·~, .~.~~~ .~\,i-::.~V ::;.l ... j:...·'~, ~ .. ~ •.. "-.' -.;:. ~;~:n.t-:l:.} .:./. f.·.~·_l~' . 
Tbe,' Zilllpro.,:.,.,."Wetox . ,and-' othel~;: proc •••• ~-O .. ba •• d;;! on;; this same 

, ps:ii:lC~,i~I.e"3;:.~~il~~~i~~q~;.se~p.r~tur •. and; ,el.vated':.£ pre~sures in an 
.. :oxyqen ·.nriched. aqueous ;envis:ollJllent.: to oxidiz." and)- thereby~ destroy 

~ h~~atdg~~ f~~o~t9.a~i~a .• -.r<·1.1,.tc.~'';·1 ~~n.ltL'f~O~1!er.lt •. ex~ensively:o chlorina ted 
orqanic. 'ace . refractile· to this proce •• without. the addition of 
suitable cataly.t. wbich' can facilitat..· the dechlorination of 
these compounds. rendering thea retreatable. Onc. dechlocinated. 
the ref!iul tlDq t;- ,iDter.!~~,a t~.f' .•. llav.!.~'~L!.~cr.t!~.~ct.~ .~~_c~p!-J~.\~ i t.y to 
oxieSatioA' by-th'.-:"w.t'~iir70xidatlon proc ••• · and· are' deqraded to 
ei tber; carbon '< dioxide ,and. water ·;or· FtO-:~ nOD-coxic { biodegradable 

~82319 

int.er:lIlediat~".";"~'" .. ,,::~;,,~,_,: ......... '::" .. ': .'to; ;,:-->;·::::·-t'~.s'!! • 
. ~ t: ... "~ ,.. :r"" ;: :s.~< ~. ,:' . . .. , '.;;:, : "' :', :;:., .:;; ~ { .. " 

All wet ai~~ ~oxidation proce •••• , are provided .. as;,' pactaged' syscelll. 
by ,the .' supplier., Included.: <' are.~ th~ .r._actor.,;: ceaq.nts and 
operator ••.. '. Additional' :'~'-uvpor~ . anc1.~" fea.ibility ;:.<t •• tinq of 
representative _ lIledia. can 'ordinalclly, b., Aeqotlated. f: .:;. Coat' of tbe 
sy.tea.. whicb'is_ provided,'cul.a le ••• b •• ts. i. variable~ dependent 
ulIIon the volume of aaterial 'eo' b. treated.. the .ize of the 
requited ceactos: aneS the type of proce •• n.c •• sary., ' . 
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submersion And agitation of batches of contaminated soil in la:qe 
tanks fitted with a filtration stage to separate the cleaned s~il 
from the eluate. This step is usually repeated until a Suita~le 
cl.an-up standard is aChieved. 

countercurrent extractors involve the introduction of contaminated 
soil into an upwardly moving ex·traction bed While the elutriat.ing 
solution is introduced at the top of the bed and allowed· to 
migrate downwards. In this latter process. the cleanest soil 
(already partially extracted) contacts the cleanest solvent just 
prior to exiting the colulln at the top. This continuous process 
has the a~vantage of qenerating less spent solvent reqUiring 
subsequent treatment than does the batch process. It requires a 
higher deqree of process control but. is qenerally less labor and 
energy intensive than a batch ·process. A continuous ptocess a 1 so 
allows for the fitting of a second solvent stage to elute a.ny 
residUal surfactant froll the treated soil where water was used. 

The cost of soil.washing is expected to be 1Il0derate. however t:.i5 
process doe. not address the f~nal destruction andlor disposal of 
the recoverd solution.. These solution •• containing PCP. water. 
surfactants.· and possibly hydrocarbons. lIlust be treated by 
incineration. b.iodegradation.· i_obilization. recycling or by 
chelilical processes prior to cOlilpletlon of the project. ~~he 
extraction proce •• and the treatillent proce.. should be determined 
in conjunction with one another in ord.r to maximize their mutual 
effectiven.ss. . -

In-Situ Therillal Extraction and Surface Mounted Thermal Extractiol! 

Thermal extraction processes involve the introduction of h'eat to 
the contaminated .oil ma.s to increa.. the vapor pressure of the 
contaminants. rendering them suffici~ntly volatile to allow their 
recovery as a vapor. As might be expected. these processes w()r~ 
best with relatively volatile contaminant. that tend to rell1d. ill 
free. rather than binding to soil compon.nt.. Additionally. the 
proce •••• work b.st in friable or loose-grained .oils which allow 
free permeatioD of ~he vapors and ~h.ir subsequent release tot-he 
r.covery .y.~ ... ' 
Coia (1985) haa preaented a .yate. for recovery of volatiles from 
contaafnat.d aoila using an in-situ proces.. This syst.em consist.s 
of a network of thermal injection vells . and extrac~ion wells 
connected ~o injection and extraction blovers. respect.ively~ 
Although the .yat.. va. int.nded for .x~raction of TCE from 
glacial .and.. any coapound tha~ can be brough~ to exert a 
significant vapor pressure can be recov.r.d vith this system. 

A alailar ayatea utl1lzln9 a aodified drilling rig has been 
developed by ATW Calweld. Thia fira. a aanufacturer of drillillg 
equipmen~ has modified the kelly of a dril11n9 rig to incorporate 
eeveral channels which allow the introduction of hot air. steam 
and various chemicals. if appropriate. The equipmen~ rapidly 
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oil !raceion. Wieh pentachlorophenol alone. or when used in 
conjunceion with oCher chlorinated phenols. plain waeer provided 
effeceive washinq of the contaminants from a relatively sandy soil 
(83' sand. la, sile and clay). . 

Since ehe coneaminants at Tim,. initially appear to be refractile 
to natural elution with precil~itation or qroundwater. surfactants 
appear to be desirable at this site. The use of- alkaline 
solutions. while ordinarily effective with. phenols. may be 
ineffective at Time due eo '~he pos.ibility of co-contamination 
with oils or hydrocarbon solvents. Extraction with other 
hydrocarbon solvents. while likely to effeceively extract the 
contaminatinq PCP from the soilL. will result in the for.aeion of a 
hydrocarb~n contaminated soil ~equirinq aa additional purification 
seep. 

Two means of applyinq soil wa.hinq .methodoloqies have been 
identified: in-situ techniques and surface-mounted tecbniques. 
(includinq batcb or contitlUOUS f"low apparat.us). In-situ 
techniques. involve the t.reatme!nt of soil without excavation and 
provide for the application of the elutriatinq solvent to the soil 
surface .and recovery of the elllate by usinq recovery wells. in the 
treatment zone.' Surface-mounted systems involve the use of batCh 
extraceion tanks or counter-current extraction :coluans which 
ext~act the contaminants undee (:onte011e4 conditions •. , .. ' .. : . 

In-sieu techniques are _ effecti-Ife . in . extract·iDq~· contaai'nazits only 
wheee the soil qe01091 i. kn,oWn to be unifoe •. and . where the 
permeability is hiqh enouqh to permit adequate percolation'of the 
elueriatinq SOlutions throuqh the soil. Additionally. in cases 
wheee the diseance from the 11:)wer limit of the contaminants eo 
qroundwaeer (or alternat.ively to either a natural· or induced 10,", 
permeability 80i1 layer) is qe'lat. exce.sive amounta of SOlution 
are required. Control is reduced ... and the po~ent.ial for 
uncontrolled release" of, ,the el,uateis. qrea~. The teChnique is 
well sui ted tor s i t.uations wbete' contamination~ ia not _qenerally 
accessible by ordinary exc.lvation· techniques ,(i.e. below 
buildinqs. in developed or heavily utilized areas). 

The in-situ proce.. i. qenerally iaple.ented by applyinq the 
solution through trickle irri9at~ion .0r.infUtration.qalleries.~and 
recoverin9 the product,.... throuqh., judiciously' plac.d .. ...: recoverY'·~wells. 
The recovered eluate is treated and. if possible. recycled. A 
t.horouqll .evaluaeion of all wamte components, and soil, Chemistry 
must be perforaed to tacilit:at. ,the .'election. ,of.a .:~·proper 
surfac~ane. deteraine appl1clltioa rate •• 'eva.luate"" recovery 
potenei~l and ~o' ~eovide information reqaedinq eluat.e 
characteri.~ic. for the detecain,jltion of treatment alternatives. 

Surface mounted' processes are indicate4 where the cUs~ance to 
qroundwa~er. extraction requirements or heteroq.neit.y of the soil 
(i.e. channellinq. lense.. etc.) require a hiqher deqre. of 
conerol on the proces8. In ttles. ease.. soil ia excavated by 
suitable proceduces and plaee4 into batch or countercurrent 
coneinuous extractors. Batch extraceora usually involve t.he 
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SUMMARy 

Twelve ~lternative processes bave been identified for isolation. 
immObilization. separation andlor destruction of PCP contamina~ed 
soil found at Time. The s.lection of anyone or a combination of 
these alternatives requires additional Characterization of the 
wastes found at the site. AIlonq the additional data that may be 
required are: 

Adsorption Isotherms of Wastes on Soil and Carbon 
Biodeqradability of Waste Constituents (Half-life and Rate 

Constant) 
Biodeqradation Products 
Bioinhibition Threshold Concentration of Waste Constituents 
Characterization of Co-contaminants (if any) 
Climatic Conditions 
Determination of Soil pH 
Determination of Soil Particle Size Distribution 
Groundwater Parameters (Flow Rates. Storaqe Coefficient) 
Orqanic Carbon and OctanollWater Partition Coefficients of 

Waste components 
Oxidation/Reduction Potentials of Waste constituents 
Required Clean-up Levels 
Soil Microtlora 
Soil Moisture Content 
Soil Nutrient Concentrations (N. P & K ratios) 
Soil Orqanic Matter 
Soil Oxyqen concentration 
Soil Permeability 
Soil Temperature 
Surfactant Solvation Efficiency (tor Each Waste Constituent) 
Trafficability of Soil and Site 
Waste constituent Vapor Pressure CU~ves 

While other intormation may 
alternative. .o.e of the above 
dependinq on aethod •• lected. 

be needed 
data may 

each 
be 

specific 
necessary. 

It should be remembered that separatory procedures such as soil 
washinq or thermal extraction will require additional disposal or 
destructive t~.ata.nt 'Proc •• ses as a final atep. "Su'rface 1Il0unt.ed 
separatory or treatment processes will require excavatictn. 
containaent and storaqe steps prior to imple.entation. 

A recommended cours. of action for the determination and selection 
of a relledial technique for th. Time aite involves additional 
definition of the waste constituents. clarification of soil 
parameters, further definition of' groundwater conditions and 
determination of .ite specific condition. listed above. Followinq 
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aqitates the 80il while applying heat and vOlatilizes contaminants 
which are then recovered in a negative pressure hood surrounding 
the surface ot the rig. Contaminant vapors are d.rawn off to a 
cyclone and ~crubber system. Although the device has only been 
demonstrated on hydrocarbon spil18 (gasoline and diesel oil). ATW 
Calweld suggests that the process is applicable to lowet 
volatility compounds such as pentaChlorophenol. 

Thermal extraction in surtace units has been advanced by several 
firms. American Toxic Disposcll in Waukegan illinois. has operated 
a 10-ton-per-day unit which ba8 successfully reIRoved PCS' S from 
contaminated soils and 8ludges. This sY8tem haa been demonstrated 
to the EPA and is currently being used to treat material. 
containing PCS's in Gary. Indiana. . . 
As with soil waahinq techniqu4!s. thermal . extraction techniques do 
not' destroy contaminants. whic:h !lUst be recovered and treated or 
immobilized by other techniques~ The process does. however. 
result in a VOlumetric reduction of the contaminated soil by 10 to 
100 fold. allowing consideration of incineration as a final 
destruction alternative. 

Thermal extraction processes are viable· cancU,date. :for;~r;e.tinq 
Time's contamlnated soilssinee the soil .!at Time 1s friable and 
loos~-grained. A preliminary consideration~:to_be addresaed before 
seiecting this process is 1:he deqrea.-r:o!._ volatility of the 
contaminants in the matrix fOUtLd _at.Time~-r _ Since moisture does not 
present a major deterrent to tllermalproc:e8sea. saturated material 
may also be successfully treated. 

Sodium Dehalogenation 

Soth Acurex and the Pranklin Institute have developed processes 
whereby soils are extracted (sialilar to .. Soil Washinq. _,above) and 
subjected to _ dehalogenation using' sodium., based proprietary 
compounds. Although the procel)s has _been primarily utilized for 
PCB destruc:eion. ie appears to be a .. enable ~o chlorina~ed phenols 
aa well. 

The Acurex process is less stable and alore sensitive eo 
interfar-ence fro. waeer than is ehe Franklin Inseitute' process. 
which uses a specially modified - sodiulII/polyethylene. .. glycol 
complex. The Franklin Institute proce.s haa been applied directly 
to soil •. in an in-sieu operaeion. " '. _. _ . 

. ~ ~ 

These procedure. bave been useel primarily ·in the destruction of 
. PCS oil. and have only cecentl;r been used eo ereae .coneaainated 
soils. - PCP has not been treated by this process. Adapeation to 
the Time s!:te may be possible bue should be pursued only if other 
demonserated technologies do noe prove successful in pilot 
demonserationa. 
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The ac~ual process consists of the physical excavation of 
contamina~ed soil usinq classical techniques and the temporary 
s~orage of the excavated soils ·on an impervious. protected 
surface. Material from this location would be ~ransferred to 
an infeed hopper connected to a primary extractor or soil 
washer. The soil would be introduced into the lower section of 
the extractor via a screw feed auger. Once in the extrac~or. 
the soil would be agitated and conveyed upwards while 
extractinq solvent (an aqueous solution of nontoxic. nonionic 
detergents (surfactants») is introduced into the top of the 
extractor. The extraction would take place in a countercurren~ 
fashion. producing a cleaned soil product and contaminated 
elutriate-in a continuous process. 

Cleaned soil would then be subject to rinsinq with clean water 
in a secondary extractor. operated similarly to the primary 
extractor. to reduce or eliminate residual surfactanc 
concentrations. allowing the soil to be returned to the site .. 
"rhe contaminated fluids would be stored. tested and treated to 
effect ultimate disposal. Analytical decision points are noted 
as diamonds in Figure 11-1. There are three. It is possiblf! 
that surfactant solutions with suitably low or undetectable 
levels of PCP could be discharged to the .sanitary sewer. 

The process can easily be modelled in bench scale experiments 
and the technical feasibility of the process can be accurately 
determined. The nature and required concentrations of the 
surfactants. soil retention times. elution rates and 
contaminant loading factors can all be deterlllined to allow 
approximation of full scale process operating parameters. 
Following determination of these ~aralleter •• scale up protocols 
and economic feasibility may accurately be determined. 

Soil washinq is recommended since it has been successfully 
applied to soils contaminated with PCP in pilot stUdies on 
sillilar soil types and does not use hazardous materials which 
may interact with or be retained by the soil. The process 
should be directed towards a surface. rather than in-situ 
technoloqy to improve process control and to mlnl.mlZe the. 
chance of uncontrolled releases to· the environment. Res idual 
surfactants may be eliminated from ~h. soil using only water. 
and surfactants can be modified to remove PCP as well as 
co-contaminating hydrocarbons. which lIlay also be present. 

The aqueous extracts 80 produced 
of concentratinq and destruc~ive 
PCP and hydrocarbons. placing 
alternatives at Time's disposal • 

aay be subjected to a variet:y 
steps to remove the entrained 
a wider array of treatmen~ 
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~hese de~ermina~ions. ~ne 
feasibili~y of tne various 
addressed. 

specific questions 
alternatives listed 

of technica 1 J 
above can be 

t 

J 

I 

with ~hi. information. altetnatives may ~hen be selected With a 
qreater degree of cont idencil and further pursued by performir 
bench scale ~ests to evaluate their applicability to th", 
con~a.inated soils found a~ ,'ime. aencll scale conditions can then 
be scaled up to pilot level dellonstrations. eitller on-site or at 
supplier'S test facilities. Finally. ~he.e data may then be used 
to develop and obtain required treatment perllit. froll appropria~e 
S~a~e/Federal agencies. The generally accepted approach ~o 
selec~ing an operational tre.l~ment proceeluee is to evaluate the 
most logical alternative firs't and if it prove. unsatisfac~ory due 
to site· specific or economic' factors, evaluate tile next logical I 
option.l 

RECCIMMENDATt ONS 

Baseel on existing informa~ion. the follovin~ i. tecomaeneled: 
, . 

a. Select the ·Surface Mounted Soil Washing- technique as 
the most logical telled1.al approach. 

b. Perfoem bench scale and pilot level evaluations. 

c. Determine necessary destruction steps of recovered 
extracts. 

J 
I 

I 
l 

1 
d. Ascertain technical peZ:'lIitting and economic teasibili~y I 

ot technique tor final ,nspo .. al act.l'Ol1. 

e. Compare results with repeat step by step examination ot 
next 1I0St logical relledial approaclles which are: 
·Surtace Mounteel The':lIal Extractioll- anel ·In-Si~u 
Tileraal Extraction-. 

Bencll scale evaluations of a surtace 1I0ullteel. countercurrent 
soilwashinq ,process involve the excava~lon of contaminated 
soils. tellporary storaqe of tbe soils on an illpervious slab. 
extractlon of· the conta.inantll vl~h' an aqueous .. solution ot 
nonionic' surfactan~s. rellov .. l of· . the surfactants by 
countercurrent washing with water. recovery and treatment ot 
the rinsa~es. their analysis and all-site place.en~ of the 
purif ied 80ils. Ttle cOD~a.i'lated rinsates woulel ttlen be 
subject.eel to a destruction ste,p that can only be determined 
based on ttle constituents in tile recovered ext:rac:ta. but may 
include chesical reduction. lQcin~ration. biodeqradation or 
other processes outl lned earl iler. A schell.ttic draving of a 
proposed proce.s is shown in Figure 11-1. 
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SECTION III 

ANALYSIS RESULTS 

INTRODUCTION 

During August. of 1986. Time "ret.ained SRa Associat.es t.o collect 
samples of surface and subsurface soil and groundwater from the 
Time Facilit.y locat.ed in Port.land. Oregon. The samples wer~ 
analyzed for pent.achlorophenol (PCP) in an effort. to further 
exist.ing dat.a concerning past. releases of t.his chemical from a 
woodt.reat.ing chemicals formulat.ing operat.ion at. t.his site. 

Samples of surface soils were collect.ed from an eart.hen t.ank farm 
area locat.ed sout.h of t.he woodt.reat.ing chemicals warehouse and 
from six locat.ions below the. concret.e floor of t.he warehouse 
it.self.Additional samples vere taken from five ot.her dept.hs 
below t.he varehouse floor from t.he same holes as t.he surface 
samples. Groundwater was sampled at. seven exist. inq moni tor inq 
wells surrounding t.he woodtreat.ing chemicals area and was analyzed 
for PCP and pH." St.at.ic wat.er levels were det.ermined in t.hese 
wells and at a monit.oring st.at.ion for t.he measurement of 
Willamett.e River wat.er elevat.ions locat.ed on t.he Nort.hwest. 
Terminal Pacilit.y pier. 

SURFACE SOIL SAMPLING AND ANALYSIS 

Pollowing the contaainat.ed soil relocat.ion t.o one pile. surface 
soils were collect.ed froa 17 locat.ions in t.he voodt.reatinq c.ank 
farm area. The locations were ident.ical t.o those sampled by 
Riedel Environment.al Services during init.ial samplinqs performed 
in 1985. Saaples were obtained from 2 t.o 3 inches below the soil 
surface to reduce t.he risk of contaainat.ion arising during set up 
procedures at. t.he sample ait.e. 

Addit.ionally. six locations inside. the warehouse were sampled by 
coring through the concrete with abrasive saws. The six loca~ions 
vere selected by Time and represent an extenaion of the triangular 
sampling grid .mployed by Riedel in the 19&5 study. Samples were 
obtained from an int.erval of 3.15 to 5.S teet below the lower 
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scale (1" • 20 feet.) and can be overlaid on Ule .associated plan 
drawing ~f ~he sampled area. (Figure 111-5). 

The result.s fndicat.e ~hat. t.he bulk of ~he surface contaminat ion 
exist.s in a pile of material locat.ed in ~he vicinity of sample 
po~nt S. Additional contamination is located t.o t.he east. of point 
s. cont.inuing ~o approximat.ely the concrete wall bordering the 
t.ank farll on t.he east. The s~rong focal point. of cont.amination 
loca~ed at poin~ K has generat.ed a broad area of calculated 
con~amina~ion on ~he Kriging genera~ed contour maps. Due to the 
lack of supporting high concen~ra~ions of PCP adjacent to point K. 
it is concluded that this contour is primarily artifactual. 
qenerated by the data reducing program in response to the sin,gle 
very high concentrat.ion detected at. K. It is more likely that K 
represents a small focus of hiqh concen~ration. rather than the 
large area implied by the con~ours. 

Most contamina~ion that .ohad been previously detected to the west 
of the .-woodtreating tank farm area appears to - have been removed 
durinq recent excavation activities performed by Time. This is 
reflec~ed by ~he low resul ~s found at point's M and U. 

Two locations beneath the warehouse floor were found to cont,ain 
low levels of PCP. Borings 1 and 5 con~ained5.7and 1.4 ppm of 
PCP.- respec~ively. It should be no~ed. however. tha~ despite 
stringen~ effor~s to preven~ contamination. blowing winds and 
"dust devils" were noted during sampling and were observed picking 
up soil from the tank farm area and warehouse floor. Because of 
thes~ concerns. the low levels noted in these samples are probably 
a result of field con~amination. 

SUBSURFACE SAMPLES 

Samples were obtained from six dep~hs below the lower surface of 
the concre~e floor in ~he wood~rea~ing chemicals warehouse. six 
locations. deterained by Time and loca~ed at extensions of ~he 
trianqular sampling grid -developed by Riedel. were sampled. The 
approximately 6' inch thick concrete floor was cored using an 
abrasive wheel.' TWelve inch diame~er holes were cu~. The surface 
of the concr.~e wi~hin a 6 foot radius of the hole was swept cLean 
and covered with .005 inch thick polyethylene fila to minilnize 
contallination frOm residue found in ~he warehouse. 

The upper 2 to 1 inches of soil in ~he bole was removed to 
eliminate contamination with cuttings genera~ed during ~he coring 
and set up operations. A sample was subsequently Obtained using 
~he technique given above. from the exposed surface of ~he hole. 
The· boles were designated as numbera 1 ~hrough 6. The surface 
sample waa collec~ed and held for fu~ure analysis. 
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surface of the concrete usinq splie spoon samplers. The sampling 
procedure used will be described i~ the next (Subsurface Samples) 
part. The selected depth wa:! chosen to position ~he samples at 
tne same true elevation as tht. surtace aaaples taken troll the tank 
tarm area. Samples ot soil frolll 2 to 6 inches below the lower 
surface of the concrete floor were obtained and held for possibl l 

future analyais. 

Salllples were obtained usinq stainleas steel saaplinq spoons which 
had been previously cleaned wiLth sequential washinqs of laboratory 
detergent. tap water. hexane. tap water. 'trisodiulll phosphate and 
sodiulll carbonate in water. tap water and distilled water (3X). 
Salllples were screened througb 0.10 incb atainlesa steel mesh which 
had been. silllilarly cleaned. 'rhe screened ,material was allowed to 
fall directly from the screen,~ into pre-washed. 8 ounce qlass jars 
fitted with screw cap closureo and teflon liners. The containers 
had been cleaned to EPA specifications and were not opened prior 
to receiving the sampled lIlateri~al. ' 

Samples were field loqged and' containera were marked with the 
date • .: time. location. sample "code.' requested analyses and other 
relevant data.'- Lids were replaced ~ith c~re beinq'taken to ensure' 
that no interference with' cb. .... hermetic .'eal" occurred'- Tamper 
indicatinq seals were applied. cbain, of cuatodY .. and, analysis 
request for.a were completed and theaaaples' placed 'on ·.ice prior 
to transport to the labocatol:Y. : Samplea v_re.-delivered to the 
laboratory withiA' 48 hours' of collection in', all cases. No 
preservati~es vere added to soil samplea. " .. 

" , 

Samples were extracted in the :Laboratory usinq method nu.bee 3540. 
Soxhlet Extraction.' as described ,in EPA pUblication SW .846. Test 
Methods for Evaluatinq Solid Waste. Physical/Chellical Methods. 
The extract so obtained was analyzed for pentachlorophenol by 
method 8040. Phenols. as desc:eibed in EPA publication SW 846. 
Field and laboratory duplicateis weee' analyzed and spiked sample 
recovery efficiencies were de:termined. Laboratory blanks w,ere 
analyzed. No field 'blanks of soil vece sUbllitted. All quality 
control results indicated acceptable performance of sampling and 
analysis. 

The results of the surface soil samples are 11st.d.-alonq wi~h the 
X and Y coor:dlnates of their respectlvesallpl'lnq locations. in 
Table·lll-1. The coordinates ar:e refer:recl:to' a temporary bencb. 
mark located a~the end of a c'oncrete vall'at -the ioutb.east corner 
of 't.he voodt.'r:eat.inq tank farm carea. : Tbe:: coordinat .... "are qiven in 
feet.' The" X . axia i_ allqned in an 'approximately northeast 
southwest plane vhi1e the Y allcis' is aliqnedlli an approxima eely 
northvese - southeast. plane at alt 90· to the X· axi •• -

The results 11sted in Table, 111-1 vere subjected to Keiqinq 
analysis to qenerate lines of equal concentraeion 
(equiconcentr:ation isopleths). A.9S s.oothinq ratio and a search 
radius of 213 feet was used for qen.rat.ion of the contours which 
are shown in Piqures 111- 1 to ttl-4. The sample sites and their 
respective concentrations are indicated. The contours are to 
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111-1 ~hrough 111-4. The 
combined Wi~h ~he resul~s 
loca~ions labelled J ~hrough 
dep~hs 2. 4. 7 and 12. ~o 
~hese dep~hs. 

da~a from ~hese analYses have been 
ob~ained by Riedel' a~ ~he sample 
Z in 1985. for ~he nominal sampling 
genera~e concen~ra~ion isopleths at 

The da~a lis~ed in ehese ~ables was analyzed by Kriging analysis 
according ~o ~he procedure given above. The resul~s of ~he 
con~ouring are shown in Figures 111-1 ~hrough 111-4. Fiqure 111-5 
shows t.he sample 10cat.ions on a plan drawing of ~he wood~rea t. ing 
chemicals warehouse. Figure 111-6 incorpora~es t.he X arld Y 
coordina~es of t.he sample loca~ions on ~his drawing. 

The reBul~s indica~e t.ha~ con~amina~ion is rest.ric~ed to ~he 
woodt.rea~ing ~ank farm area wi~h vir~ually no con~amina~ion being 
found beneat.h t.he cen~ral and northern portions of ~he warehouse. 
There is significan~ PCP contalllina~ion below the surface of t.he 
sou~hwes~ corner of the warehouse. which appears ~o be continuous 
with a ver~ical column of contamination located immediately 
adjacent. ~o t.his area in t.he tank farm •. 

Excavations in the woodt.reatinq ~ank farm area have per~urbed the 
oriqinal conditions of the site ~ and therefore ehe surface and 2 
fooe contours ·are noe'expeceed eo be represeneat.ive of conditions 
exis~inq prior t.o the movement. o~ soil. This can be seen by the 
distort.ion of the vertical' colulln of contamination at the surface 
and two foot intervals. due to the' fact that.·· soil at. t.hese s i ~es 
had been removed aJ;ld replaced with soils from ot.her areas wi ~hin 
the woodtr8atinq tank farm. A computer qenerated ~opographic grid 
net of the woodtreatinq tank farm and warehouse area can be seen 
in Figure 1II-7. 

The 4. 7 and 12 foot cont.ours reflect t.he strong vert.ical plume of 
PCP contamination which decreases to about 2000 ppm a~ ~he 12 foot 
depth. A minor lobe of t.his plume. appears ~o extend to ~he 
sou~heast into the lower corner of ~he woodtreating t.ank farm area 
at or around the .even foot int.erval. The vertical plume appears 
t.o widen and diffuse to the sou~h at the 12 foot. con~our. 
presumedly due to the presence of qroundvat.er at or near 1;.his 
salllpl inq depth •. 

GROUNDWATER ANALYSeS 

The nine vertical qroundwater 1Il0nitorinq poin~. a~ Time (See 
Figure 1-6. Section I) were lIeasured for s~a~ic va~er levelt; and 
~es~ed for pH and PCP. The ~hree .lan~ borings located at: the 
Southwes~ corner of ~he warehouse were no~ exallined. The we 11s • 
which had been previously inst.alled by Tille employees or other 
cont.ract.ors. consist. of 1 1/4 and 2 incb (1.0.) st.ainless steel 
well point.s and 2 inch (1.0.) PVC screen and caSing. 
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Followinq colleceion of ehe :Iurface sample. ehe hole was advanced J 
usinq a hand. operaeed. 2 l/2 inCh (0.0.) coneinuous flighe auger. 
samples were obtained at the followinq intervals below the upper 
surface of ehe concrete floor using a 2 inctl (0.0.) Split spoon I 
sampler: \ 

).5 to S.S feet ( 0 ) 
5.S co 1'.5 teet ( 2 ) 
7.S to 91.5 feet. ( 4 ) 

10.5 to 12:.5 feet ( 7 ) 
15.5 to 17' .5 feet ( 12 ) 

Since t.he upper surface of tile concrete floor was 3.5 feee above 
t.lle surr.oundinq soil surface" elle five depths listed above were 
equivalent. co elle 0 co 2 f001~·. 2 to 4 toot. 4 to 6 foot.. 7 t.o 9 
foot. and 12 t.o 14 foot ineecvals sampled in ehe woodt.reating eank 
farm area by Riedel in .1985. 

I 

Samples wece t.aken. by cemovinq elle drili from the bore hole and 
inseceinq elle splie spoon saralpler inca ehe bore hole caking care 
noe co dislodge any maeerial ~ fro. elle surface or walls of the 
hole. The sampler was driven int.o ehe soil usinq a 20 lb. 
hammer. Hand drillinq and dri.vinq of ehe penetrometer/sampler was 
required due. co ehe inacceas:lbilit.y of .ehe-slte co conveaeional 

_ drill ciqs' and t.o the lov overllanqinqroot ·of .the warehouse. . - .; 

." ".; '; ".~;tJ. .~',. • 
I 

Samples' were extruded by qelltlyt.at»t»inq eha soila oue of ehe 
sampler oneo seainlesa st.eell.· acreens ... which' were cleaned as 
indicated above. The samples vere· screened. placed inca jars. 
labelled.. loqqed and handled as described above. . sa.plers were 
cleaned afeer each use. usi.nq, t.lle . deconeallinaeion procedure 
described above. The drill.inq equit»ment., waa deconeaminaeeQ 
between· holes and prior co lellvinq t.he ai t.e. All deconeallillation 
waeer was illpounded ill D.O. T. 17 e. drums. unt.il proper' disposal 
requirement.s could be establiShed based on analyt.icalresules. 

Durinq drillinq·. aaeuraeed .. cotldit.iQna were encount.ered· at the 12 
fooe ineerval in all holes. No qroundwat.er samples were taken 
from any location. All soil Ilamples consist.ed Of;. aediu. grained 
grey - brown to blue sands. Cobbles .were. enc~uneere4 in holes 
number 1 and 2 at. a depth of alpproximat.ely 3 feet below t.he floor 
surface. The cobbles were associated with a- lIinor - clay lens 
approximat.ely 2 inches thick. 

Followinq drillinq. holes were abandoned throuqh t.b.e addition of 
bentonit.e pellet.s to a dept.h of 13 feet below the concrete floor. 
The re.ainder of the hole waa filled with bentonite qrout to the 
surface. The concrete core pluqs removed durinq corinq of the 
warehouse floor were replaced in the hole and bedded wittl 
bentonit.e in accordance with Time's request.. 

The salllt»les were refrigerated anel shipped to the- laboratory for 
PCP analysis as outlined above. The results. ~og.ther with the X 
aAd Y coordinates of t.he salllple points. are pre.ented in Tables 
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The waeer level elevaeions in ehe wells. labelled A throuqh t. j 
were lIleasured eo the nearest .01 fooe fro.. the top edqe of the 
casinq ae a scribed lIlark located on the north side -of the casing. 
A Fisher M-Scope previously calibrated aqainst. a at.eel tape was 
used eo obtain the lIleasurelllents. StandinCJ bore volumes of well 
water were calculat.ed based on these .easurements and wel. 
construct.ioa. drawings provid,ed by Time. A lIleasurement of the I 
Willameete River water elevation relaeive to a mark located by 
Time on ies unloadinq pier was also taken. 

Seainless seeel weiqhted bail.ers were used to re .. ove ae least 4 
standinq bore volumes of wat.er prior eo collectinq representative 
samples of CJroundwater. The bailers had been previously cleaned 
by the procedure described ablove. and were re-cleaned after each 
well was ·sampled. The purged ~ater was colleceed ineo D.O.T. 17 E 
drums until proper disposal could be deterained based on 
analyeical cesules. 

The samples were dispensed dlrecely fro. the bailer into two 1 
liter amber glass bottles fitted wieh screw cap closures and 

. eef Lon liners for PCP analysis. Samples were ad justed to pH 2 
with 1: 1 Sulfuric Acid in d:lstilled water and checked with pH 
'paper prior t.o refriqeratioll alld .delivery to the lab. Samples for 
pH analyses were dispellsed dll=ecely ineo 250 :.1 polyeehylene wide 
mouthed boteles wiehoue preservatives. pH analys.s were pertormed 
wiehin 2 hours of/sample colleceion uslnq a silver-silver chloride 
reference elecerode-·seandarcHzed aqainst ewo NBS traceable 
reference buffer solutions. S,ilmples were 10qCJed. labelled. sealed 
and eransterred 1:0 ehelaboratory within 6 hours of COllection. 
Analyses for PCP ·were pertormod as above. except that the sample 
was not til tered prior to ana.lysis. and was extraceed by lIlethod 
3510. Separaeory Funnel Liqui~ - Liquid Exeraceion. as described 
in EPA publicaeion SW 846. 

The resul es of ehe qroundwaeer investiqa1;ion are ShOWD in Table 
1II-6. Wells C and G were dty and.could no~ be sampled. The pH 
ranqed from 6.53 co 6.91. The only well showinCJ deteceable PCP 
was well D. in which .044 PPIll waa detected. Well D ia locat.ed 
soueheast. ot the woodtreatinq c::tlemicals warehouse. 
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TABLE 111-2 

l TIME OIL CO. 

I 
COORDINATES - 2 FOOT PCP CONTOURS 

CODE X Y [PCP] 

I J -17 55 3 
K -42 5S 8.8 

~ 
M -91 5S 87 
N -4 38 3.1 
0 -29 38 59 
P -54 38 16 
R -17 20 34 
S -42 20 2S2 
T -66 20 123 
U -91 20 44 
V -2 2 260 
W -29 2 15 
X -54 2 4.5 
Z -78 73 14 
6 -66 91 0 
5 -54 73 5.6 

r 4 -29 73 0 
3 -42 91 0 
2 -54 109 0 

J 

1 -66 126 0 

f NOTE: [PCP] • CONCENTRATION OF PCP (lIq/Kq) or (ppm) 

'-
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J 
TABLE I II-l 

TIME (,IL co. I 
COORDINATES - SU:RFACE PCP CONTOUR I 

j 
CODE X Y (PCP] 

J -17 SS 2.3 1 , 
K -42 SS 1200 
L -66 55 0.7 
M -91 5S 1.8 
N -4 38 6.3 
0 -29 38 176 
P -54 38 75.3 i 

0 -78 38 620 j 

R -17 20 891 
S -42 20 736 I T -66 20 1600 
U -91 20 0.7 
V -2 2 S 

1 W -29 2 3S4 
X -54 2 44.5 
Y -78 2 19 
Z -78 73 537 I 6 -66 91 0 
5 -54 73 1.4 
4 -29 73 0 

! 3 -42 91 0 
2 -54 109 0 
1 -66 126 5.7 

( 

NOTE: (PCP] • CONCENTRATION OF PCP (mq/Kq) or (ppm) J 

1 
I 

" 1 
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CODE 

K 
L 
M 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
6 
5 
4 
3 
2 
1 

NOTE: 

TABLE 111-4 

TIME OIL CO. 

COORDINATES - 7 FOOT PCP CONTOURS 

X Y (PCP] 

-42 55 3 
-66 55 8400 
-91 55 1 
-29 38 13 
-54 38 130 
-78 38 700 
-17 20 500 
-42 20 1130 
-66 20 75 
-91 20 5 

-2 2 1 
-29 2 1 
-54 2 1.9 
-78 2 700 
-78 73 7 
-66 91 0 
-54 73 0 
-29 73 0.96 
-42 91 0 
-54 109 0 
-66 126 0 

[PCP] • CONCENTRATION OF PCP (mg/Kg) or (ppm) 
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TABLE II 1-3 

t 

TIME OIL CO. J 

COORDINATES - 4 Foo~t' PCP CONTOURS 
I 

J 

CODe x y (PCP] 

J -17 55 1.6 
I 

K -42 55 10.5 
L -66 55 7200 
M -91 55. 22 1 
N -4 38 238 
0 -29 38 23 , 
P -54 38 15 • • ~ 
Q -78 38 2205 
R -17 20 50 
S -42 20 184 
T -66 20 534 

j 
U -91 20 55 
V -2 2 380 
W -29 2 8.1 I 
X -54 2 1.3 
Y -78 2 598 
Z -78 73 2 
6 -66 91 0 I 
5 -54 73 . 0 
4 -29 73 0 
3 -42 91 0 I 
2 -54 109 0 
1 -66 126 0 1 • 

NOTE: [PCP] - CONCENTRATION OP' PCP (mqlKq) oc (ppm) 1 
1 
I 
1 
j 
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TABLE 111-6 

TIME OIL CO. 

GROUNDWATER ANALYTICAL RESULTS 

(AUGUST 29. 1986) 

WELL NUMBER STATIC WATER LEVEL pH 

HW-A 
HW-B 
MW-C 
MW-D 
MW-E 
MW-F 
MW-G 
MW-H 
MW-I 
RIVER 

NOTES: 

{FT BELOW TOP OF CASING} 

14.06 6.80 
15.07 6.70 

DRY N.A. 
14.48 6.53 
15.22 6.54 
1S.44 6.57 

DRY N.A. 
11.28 6.91 
14.75 6.77 
25.70 N.A. 

[PCP] • CONCENTaATION OF PENTACHLOROPHENOL 
ppm • PARTS PER MILLION 
N.A. • NOT AVAILABLE 
N.D. • NOT DETECTED 

------ ---------- --------

(PCP] 
(ppm) 

N.D. 
N.D. 
N.A. 
.044 
N.D. 
N.D. 
N.A. 
N.D. 
N.D. 
N.A. 
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TABLE 111-5 

TIME OIL CO. 

COORDINATES - 12 P'OC:)T PCP CONTOURS 

CODE X Y (PCP] 

K -42 55 2.3 
L -66 5S 2030 
M -91 SS 690 
0 -29 38 38 
? -54 38 450 
Q -78 38 1150 
R -17 20 1 
S -42 20 217 
T -66 20 90 
V -2 2 3.4 
W -29 2 1.9 
X -54 2 1 
Y -78 2 720 
Z -78 73 1 
6 -66 91 0.94 
S -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CClNCENTRATION 0" PCP (JIlC}/tcc}) 'or (ppa) 
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GROUNDWATER MONITORING 

AT 

TIME OIL COMPANY 

NORTHWEST TERKINAL 

PORTLAND, OREGON 

November 5, ~987 

Prepared For: 

Time Oil Company 
2737 West Commodore Way 

Seattle, Washinqton 

Prepared By: 

SRH Associates, Inc. 
123 NE Third Ave. Suite 230 

Portland, Oregon 97232 
(503) 232-0824 
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T~e samples were dispensed d~rectlY . from the bailer into two 1 
ll.ter amber glass bottles fl.tted Wl.th screw cap closures and 
tetlon liners tor PCP analysis. Samples were adjusted to pH 2 
wi th 1: 1 Sulfuric Acid in distilled water and checked with pH 
paper prior to refrigeration and delivery to the lab. Samples 
tor pH analyses were dispensed directly into 250 ml polyethylene 
wide mouthed bottle. without preservatives. All samples were 
l09ged, labelled, .ealed and transterred to the laboratory within 
6 hours ot collection., 

pH analyses were performed within 2 hours ot sample collection 
using a silver.~ silver chloride reference electrode standardized 
against two, NBS' ""traceable .reference butfer solutions. PCP 
analyses were performed by first extracting the samples in the 
laboratory using method 3510, Separatory, Funnel Liquid - Liquid 
Extraction, as described in EPA publication SW 846. The extr'act 
was then analyzed for PCP by method 8040, Phenols, as described 
in EPA publication SW 846. Field duplicates and laboratory and 
field blanks were analyzed. All quality control res\;Llts 
indicated acceptable performance of sampling and analysis. 

SAMPLE ANALYSXS 

On August 20, a PCP concentration ot 2300 ppb was detected in 
Well B. Well B was re-sampled on October 16 at which time a 
concentration ot 1000 ppb was detected. No contamination has 
been observed in Wells A, 0, F, H, and I •. Wells C, E, and G were 
dry and could not be sampled. The locations ot the wells are 
shown in Figure 1. The results of the, groundwater investigation 
are summarized in Table 1. . 

Define the rate and extent of cont_inated groundwa·ter 
migration by drilling 2 - 4 lateral downqradient wells near 
Well B. 

Pursue the remediation plan outlined in our October 1, 1986 
correspondence to you. Thi. plan included: 

a) 

b) 
c) 

d) 

Selecting the "Surface Mounted Soil Washing" tecru,ique 
a. the most logical remedial plan • 
Performing bench scale and pilot level evaluations. 
Determining necessary destruction steps of recovered 
extracts. 
Ascerta inin9' technical perlli tting and ecoltomic 
feasibility ot technique tor final disposal action. 

3 
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INTRODUCTION 

SRH Associates collectec1 qrounc1water samples on Auqust 20 and 
october 16, 1987, trom Tim. Oi,l Co.·s Northw.st T.rminal Facil~ty 
located in Portland,' Oreqon. The samples were analyzed tor 
pentachlorophenol (PCP) in all ettort -to further existinq data 
concerninq past releases of t:his chemical troll a wood treatinq 
chemicals formulatinq operation at this site. 

The qroundwater was sampled .~t nin ..... xisting monitorinq loIells 
surrounding the wood treating c:hemicals area and was analyzed tor 
PCP and pH. Static water- lev.els were determined in these wells 
and 'at a monitorinq station for" the Ileasur'ement ot Willamette 
Ri ver water elevations loc;~ted' on the Northwest Terminal 
tacility's unloadinq pier. 

GROONDWATER. SAMPLING 

Nine vertical qrounc1water monit1orinq points at Time were Ileasured 
tor st~tic loIater levels anc1 tested tor pH and PCP. ·;,Th. ,wells had 
been previously installed by Tlile employees' or other contractors 
and consisted ot 2 inch and.:\., 1/4 inch (I.D.) ~C screen or 
stainless steel drive points ancl PVC casinq. 

The water level, elevations. in the' wells were measured to the 
nearest 0.01- toot trom the top edqe ot the casinq at a scribed' 
mark located ori:the north side ot the casinq. A Fisher K-Scope 
previously calibrated aqainst a steel tape was used.to obtain the 
measurements. Standinq bore volumes of well water were 
calculated based on these measurements and construction drawinqs 
provided by Time. A .easuremerlt ot the Willamette River water 
elevation relative to a mark located by Time on .its unloadinq 
pier was also taken. . 

Stainless steel'weiqhted bailers were used to remove at least 4 
. _standing' bore volWlles ot water pl~ior to col1.ectinq,.representative 

sampl.. ot qroundwater. The bailers had been previously cleaned 
with sequential washinqs ot laboratory detergent, tap water, 
hexane, tap water, trisodiWII phc)sphate . and' sodiUla carbonate in 
water, tap· water, and distilled water (3X). The bailers were 
recleaned atter each well was sampled and nev, clean strinqs were 
attachecl.? The purqed water was c:ollectec1 into 0.0.'1'. 17 E drums 
until proper disposal' could be determined based on analytical 
results. 
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e) . Comparinq results wit:l'l repeat step by step exaDlination 
of next most logical remedial approaches· which are: 
"Surface Mounted Thermal Extraction" and "In-Situ 
Thermal Extraction" • 

Evaluate the vertical qral:lient ot qroundwater flux in an 
uncontaminated zone illlDledia,tely adjacent to the soil pile by 
installinq one well cluste~' with multiple completion depths. 
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TABLE 1 - GROtnmWATER SAMPLE REsULTS 

Static 
Depth to Water Level 

ygll pcp WltlJ::. E~· ,tt. l§lIl •• 
(1) (2) ( 1) (2) 

<20 NA 6.61 13.78 14.74 83.36 82.40 

~300 1000 6.57 14.79 15.54 82.04 81.29 
(Dry) 

<20 NA 6.60 14.29 15.24 83.64 82.69 
(Dry) 

<20 NA 6.43 15.27 16.02 82.70 81.95 
(Dry) 

<20 NA 6.64 13.78 12.10 ' 83.71 82.65 

<20 NA 6.38 14.57 15.23 '83.·43 ·,82.77 
:; 

25.67 24.67" 
~ _. . 

As measured on 8/20/87 

As measured on 10/16/87 

Distance tram well stickup (or pier reterence point) to 
water. 

Relative to. TBK .stabli:shed by TOC 

Not Analyzed 
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End CoaUngs 
End Se.'er. A fast·drying heavy wax 
emulsion, provides maximum pro
tection for green lumber against 
end splitting and checking while 
drying during seasoning. Available 
in clear and a number of colors. 
00 not freeze. 
End Spray 400 Green and Red. Pig
mented color concentrate for appli
cation totumber ends and plywood 
edges to give uniform color coat
ing to enhance the product appear
ance. Water reducible-cto not 
freeze. can be applied to wood by 
brush or spray. Normally applied at 
ratio of ~ gallon 400 End Spray to 
7-12 gallons of water, depending 
on the desired color Intensity. 

Wood 5 •• ' Wax. A light-lemon 

Sap SI.in Control 
Uquid Azide 200. A 200-1 concen
trate chemical specially designed 
to prevent "enzymatic brown stain" 
on sugar pine. Can be used alone 
or with other sap stain control 
chemicals adaptable. for mixing 
with proportioning equipment. 
Uquid Noxta~ SS-1. A apecially 
formulated aapstain ,chemical con
centrate for the prevention 0' blue 
stain end mold in lumber opera
tions of southem and westem wood 
species. Can be mixed with auto
matic proportioning equipment. 
Dilute before use either 100 tol. 
66 to 1 or 50 to 1 depending on 
stain hazard. 'n' " j " 

coior. highly refined wax end sealer . 
Ieee of oil and tackiness. Provides 

Supe, Noxtafte8.'A dry poWder. 
Generat purpose chemicaf to control 
sap stain and mold In'';eshly cut 
lumber. Buffered for dip tank use or' 
U$ed at double strength In spray 
systems..· 

.aximum protection for green 
lumber against end splitting and 
checking during seasoning. 
Do not freeze. 

Industrial Products 
Penta Stal ... COBUng. A top quality. 
quickly penetrating outdoor wood 
stain. containing 5% pentachloro
phenol by weight. Also. containa 
quality resins to give goOd water 
repellency. Available in nine basic 
colors which can be intermixed by 
the buyer for wider color selection. 
Penta Wood PreservaUve--Con
centrate (East of the Rockle.). A 
concentrated solution of penta
chlorophenol to be diluted with 

'fuel oil, kerosene. range oil, or 
iiesel fuel. Contains 41% technical 
.,antaChlorophenol. Use on wood 
in contact with ground or other 
severe exposure applications. 

Uquld Noxtanee 1. Uquid sapstain 
control chemical concentrate dllut
able at a rate of 80 tol or SO t01. 
depending on stain hazard. Uquid 
Noxtane 1 contains sodium penta-

I 

lTtmbertox 40 PrnervaUve-Con
centra.e (We.t of the Rockl .. ,. 
A concentrat~ solution of penta
chlorophenol to be diluted with fuel 
oil, kerosene. range 011. or diesel 
fuel Contains 40.5% technicaf pe~ 
tachlorophenol. Use on wood in 
contact with ground or other seve,. 
exposure applications. 
Penta Wood Pr .. ervattv~e.dJ
to-U ••• A clear. ready-to-use liquid 
containing 5% pentachlorophenol 
by weight. Solvents used are resid-

, ual in the wood and do not provide 
a paintable surface. Use on wood 
in contact with ground or other 
severe exposure applications. 

- - '----------------.------~--,---.--- - -'''-''~ .. -' 

chlorophenale and sodium mel abo
rate mixed in • water-organic 
hydrocarbon solvent system. 

Dimension Lumber Protection 
Lumbr.lla· Coating. A specially 
formulated weather protective coat
ing. Provides water repellency and 
dimensional stability. Replaces 
paper wrap in protecting quality 
lumber from sawmill to building site 
or lumber yard. Available in clear, 
yellow, brown and redwood colors. 
Oilutable in water in accordance 
with the recommended mixtures. 

TtmbertreatTII Chemlcals-COncen
trat .. Protects freshly cut logs and 
lumber against insect attack. Di-
lutes at a rate of one gallon to 160 
gallons of water. specific protec-
tion against Ambrosia and Lyctus 
beetles. Active ingredient-Gamma ( 
Isomer of BHC • 

Dowlelde G-5T Beads-
Sodium Pentachlorophe~ate. A 
water soluble fungicide for con-
trot of sap stain on lumber when 
used with buffering agents. 

WoodtoX- Pres.rv.tJv.....-R .. dy·to 
U ... A clear water repellent preser
vative. Use on wood where cleanli
ness and paintabiJity are desired. 
Contains 5% pentachlorophenol by 
weight. 

vltoodtoX- Pr.prime Preservative. 
A high quality waler repellent pre
servative for treatment of millwork 
prior to factory paint priming. Avail
able as a 1:4 concentrate or a 
ready-to-use solution. Meets Na
tional Woodwork Manufacturers 
Association Standards for water 
repellency and preservative 
e"ectivet:Mss. 

TOLS0037'73 
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L ... 140P ............. Ad 
economical w.ter repellent preser· 
vative for dip treatment 0' millworlc. 
boxes and pallets. Av.ilable in a 
1:4 concentrate or ready-to-use .. 
solution. Meets Federal Specifica
tion TT -W-572S and National 
Woodwork Manufacturers Associa
tion Standards for water r.penency 
and pr!lservativ. effectiven.ss. 

. '."( .- ~~ 

WoodtoX- 152 f',.servalJv..-
R •• dy-la-U ... Water repellent 
woOd preservative with datk brown . 
color added. For treatment of wood 
parts used in tnlck or wagon body. 
construction, oth.r miscellaneous 
fabricated lumb.r items. 

Copp.rtr .... 00 Pr •• ervative. 
Copper naphthenate specially for
mulated to ~ .. t "',L-W-18142S. 
Amendment 3. Assay 2% copper 
meta. by weight in ready·tg.use 
solution. Use on wood in contact 
with ground or other sev.re decay 
hazard areas. 

Utility Industry Chemicals 
Pole-Ufe.-Ready-tHse. grease
lik. penetrating coating for ground 
line remedial treatm.nt of stand
ing pol.s:'poies to be 'relocated, or. 
poles stored fc:ir'prolonged periods. 
Can also'" us8d to treat piling . 
cut-offs. ConformS' to Seillabora-

. tories Specification for C Wood 
. Preservative. .Th.re are two formu
lations: one contains 15% Sodium 
Fluoride and the other containing 
15% Sodium Sorate. in addition to 
10% p.nta and 15% creosote. 
POIe-Tre.te 15. A'preservative 
grease for use in ground line reme
dial treatment of .stan,ding poles. 
relocated,pol.s held too long in 
storage, piling cut-offs, and other 

wood maintenallice uses. Contains _ peopl. for fast penetration results in 
15% pentachlor,ophenol and 15% poles with high moistu .... content 
creosote. , ,;~_,,,!,,",: /. .Woodtrea~AAPreserv.tive.A 
TritoL Ttitox Preservative Put. is " p'aste-like, tan colored emulsion 

- a ready-to-use. grease-like pte- preservative for r.medial treatment 
servative forremedial.tre.ent of Lot dry ~ In buildings and struc-
standing poles, relocated poles. '.tures. This product Is usefutfor the 
pOles stored too long.and piUng- .. treatment.of gains 8nd holeS made 
cut-offs. It has • c:ombinatlon.of oil in poles aIt ... treatment that expose 

. soluble and water ~~~~t~ p!~rva-untreated wood such as pile cut
tive matellals. The mlxtrteo( pre- offs; for trea~e~t ~f bpdge timbers 
servatives (10% pen~ 35% ',creo..: and other uses ~h.er.a "loading" ot 
sOte. 40% sodiun1 nuollde) 'pro: : preservative is desired. l'his prod-
videa the eombin,ltd p~. u~cont~ns 10% pentachloro-
effect considered mor.'effeCtIVe by phenol .... , 
so~ authorities :lhan a:.~I~ pre- aroUnd"n. T,.8Ung Access~lIes.. 
s.t;ntive. The water SC).lu~'Salts Kraft Paper and dating tags and 

. ant considered nttceSAtY by many nails. are available as accessories 
- ". ;. ,J>. " 

to groundline products.· 

Commercial Wood Preserving Industry 
Prilled and Siock Monsanto P.nta- WTC 7·11 EmuialCHI Pre"entiota LST Cosof;ent IL Ant..:bioomirig' 
chlorophenoL Highly toxic to fung" .- Aid. This product Is designed to" - -_ .. ' additive 'and co-solvent for light ' 
termites. many forms Of bacteria. prevent the formatlori of oiI-Wate,' solvent pentachlorOphenol solu-
Use for pressure and thermal treae- emulsions in penta·soh.Ucms used .. tfon~ Meeti AWPA 'Siandard p-g 
ment of utility transmission poles. In preSsure tr .. ting.: It Ja 'added In " ;. for hydrocarbon Solven. Type C 
fence posts, guard rails. timber and c small qua~~ties to th~ tr!a~!'O' . 9'solvent ~e~ '''',: . . . " 
other industrial wood products. '&Iution. ... ' .. ' . . Co. •• ~,", v'PetrosetiL This product is a blend 
Meets American Wood Preservers' YWR-340. SlraW-colored liquid cOn- of Sofubilizets. inhibitors and anti-
Specification and Fed. Spec. taining a blend of resins .nd sol- oxidants' designed to preVent the 
TT -W-57o. vents. Combined ",,'ith pentachloro- oxidation, sludging. polym.riza-
Flocculating Agents. WTC-11 and phenol and mineral spiri~·1t pro- tion, and darkening of pentachloro-

..... wrC-74 are products designed for duces a paintable,neservatlve phenol solutions employed in there 
the treatment of oil in water emul- water.,epellent solution. mal or pressure treating or Soulton 
sions to aflow the removal of oil. nmb.rtox D-5.5% penta in petro- drying of wood poles. piling, and 
wood extractives and suspended leum solvent which meets AWPA lumber. this product is oil soluble 
soiids from effluents found In re- Standard P-9 hydlccarbon solvent and wat.r insolubl .. 
covary .nd waste disposal systems. Type A. Oark amber color solution. 
wood treating plant operations. 
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Woodtox® Pre-Prime 
Ready-la-Use 

Specialty Wood Chemicals GroUI) 
Forest Products Division 
Koppers Company. Inc. 
5137 Southwest Avenue 
SL Louis. Missouri 63110 
Telephone: 314-772-2200 

Product Description Woodtox Pre-Prime Ready-to-Use is a liquid water repellent chemical. 
This water repellent wood preservative has been specially formulated for 
treatment of millwork prior to factory or field priming. Woodtox Pre
Prime Ready-to-Use meets National Woodwork Manufacturers Association 
(NWMA) standards. 

Physical Description Clear. light amber colored solution_ 

Penta Content 5.2% by weight technical pentachlorophenol meeting Federal Specification 
TT·W·570_ Contains minimum of 154 gm of penta/gallon as determined 
by AWPA A·5, Section 5 method_ 

Flash Point MinimUm l000F_ (Tag Closed Cup) (TypicaU. 

Dilution Data 00 NOT DILUTE. This is a 5% Ready-to-Use solution. 

,Swellometer Efficiency Meets or exceeds NWMA Swellometer test of 60% minimum. 

Paintability Woodtox Pre-Prime has been specially formulated for maximum com
patibility with paint primer and finish coatings applied at the factory. 
The mineral spirits carrier may be "trapped" when sash parts are bulk 
stacked or bundled too tightly and dip treated; doors-or plywood flat 
stacked is another problem. However, where there is free air circulation to 
volame the light solvent from the Wood surfaces, Woodtox Pre·Prime 
open tank treated millwork, lumber or pJywood can usually be finished 
within 24-60 hours after treatment. 

Corrosion Contains corrosion inhibitor to aid in the preVention of color formation in 
shipping containers or storage tanks, and to minimize corrosion andlor 
discoloration of metal fastenen. 

Storage Precautions None. other than to keep OUt water. Stable aver the normal range of 

ttses of WOODTOX PRE·PRIME 
. Ready-to·Use 

32319 

storage conditions. -

Woodtox Pre-Prime is used for the treatment of sash and other millwork to 
meet the Seal of Approval program of the NWMA for a preservative water 
repellent (lS-4). It is also useful for the treatment of other wood 
products where the benefits of a preservative and water repellent solution 
are desired that will help conuol stain, decay {rod. termites. and other 
wood boring insects: that will not cause grain raising, and that will leave 
the wood paintable. 

TOLS003775 
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Treating Data Woodtox Pre-Prime may be applied by the vacuum, immersion, brush, or J 
spray methods. The effectiveness of the treatment is in proportion to the 
distribution and retention of solution in the treated item. 

Safe Hand1ing of 
P .. tachlorophenol Solutions 

See Koppers COIll'lpany, Inc. Bulletin - '"Safety Measures & Precautions for 
Handling Solutions Containing Pentachloropheno"·. 

• .lJ" 

Packaging Bulk - 4,000 to to,Ooo gallon tank can; or in minimum tariff tank truck 
transports. Also available in 5 gaUon and 55 gallon drums. .I 

Shipping Classification Chlorinated phenol petroleum solution - Wood Preservative Liquid. Not I 
Exceeding 5% of chlorinated phenol by weight. 

Production poinu and St. Louis. Missouri. Port I and. Oregon 
~~~po~ I 

KOPPERS 
OIemicals and Coatings 

or". '''«0 ..... '_ ... _ ..... , .... N __ - __ ,-" ,_--IS OU~ _, ..... _ ... 1ft .II' ..... ft ... .-. IS Ift._ to .. _ ...... 
... _ u .. "ot .uu_ 'ftOOft"OiClty ..... ., _ .. ecd4I_ ,,, •• ...." , ...... f~_ .ts -.. 

.. "" .. 1ft U.S.A. . 
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.1 \. WOOD TREATinG CIfEUICALS DEPT. 
W. KOFPERS COMPANY, INC. 

~'lT SOUTHW!ST AvtNUE. ST_ LOUIS. MISSOURI 13110 

3f4·m-2200 

October 1. 1969 

Trade Name 

Wood Treating Name 

Chemical Name 

Description 

Penta Content 

Non-Volatile Content 

Specific CiraVity 

Weight per Callon 

:"our Point 

Flash Point 

Dilution 
Instruction. 

PRODUCT INFORMATION DAtA 

WOOOTOX· PRE-PRIME CONCENT.RATE 

Penta water repellent preservative concentrate 

• • Woodtox Pre-Prime Concentrate 

Penta water repel1ent preservative concentrate 

Clear, medium amber color solution 

Z 1. Z'- by weight technical pentachlorophenol meeting Federal 
Specification TT-W-570 

53.0'- by weight 

0.9784 at 15.5 de, .• C. (typi~al) ro' 

8. 15 pound. at 15.5 deg. C. (typical) 

Plus 18 deg. F. 

100 deg. F. (Tag. Clo.ed Cup) (minimum) 

Woodtox· Pre-Prime concentrate it readily mi.cible with mineral 
spirit. or other light petroleum .olvent. without heat or special 
agitation. To cut back to the Dormal 5,. pentach1oro~henoll'ea.dy
to-use .trength. one gallon or part by volume of the concen~rate 
.howd be diluted with four gallon. or part. by volun\e of mineral 
'pirit. to make live ga.llon·, of Woocltox· Pre-Prime. Heavier 

. petroleum .olvent. than mineral 'pirit. are not recommended as 
. diluent. dnce paintabUity of the treated wood would be a£lected. 

Federal Specification TT-T-OZ91a, Cirade I, or ASTM Standard 
D-235-39 can be used (or' procurement of a .uitable mineral 
'pirit. diluent. A distUlation range of 330 to 385 de,. F. for thi. 
type of light petroleum solvent ia typical of current refinery 
production, but in many -area. and for a .mall price differential 
LEP mineral spirits with an end point as Iowa. 350 de,. F. it 
readily available. The LEP mineral spirits it also readily' 
miscible with Woodtox· Pre-Prime concentrate and the speed 
upon drying of the treated wood may be as much as 25'0' Xylol 
and other lighter solvents are not recommended. 

-Trade Mark Registered U. S. Patent Office TOLS003777 

.-t' ........... ..-c- -c-•••••••• c ... ,.,.... ._ .. _ •• _ca .•••••••••• eve ..... "" ••••• ., .. " ..... _"c •.••• f • 

......... •• •• __ -''''''''' .". _c c .... - ••• ., •••• ....-•••• " ••• '" ........... cc ..... ".at' _ ...... "' ......... It .... . 
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Swellometer 
EfIic:ienc:y 

PaintabUity 

Storage . 
Prec:autions 

Safe Handling of 
Pentac:hlorophenol 

Pac:kaging 

Shipping Clas. 

Produc:tion Pointe 

" .,ing Point. . 

32319 

WOODTOX· PllE-]~RIME CONCENTR.A TE. 

This c:onc:entrate. wheD, properly dUuted. will make a water re
pellent solution. baving ;l .wellometer efficiency of 60~ minimum. 

The ready-to-u.e solutilon. made with this c:oncentrate dries to a 
firm. cUm and contain. " minimum. of paraHin or other water re
pellent ingredients that tend to interfere with paintabUity. The-· 
length of time that should elapse between the time the wood is 
treated and the time tha.t paint. varnbh. or other finishes are 
applied depends upon hClw soon the exce •• mineral spirits used 
as a c:arrier c:an get out: of the wood. The mineral spirit. 
c:arrier may be "tr~ppe·ci" when sash parts are bulk stacked or 
bundled too tigbtly and clip treated; door I and plywood llat stac:ked 
are another problem. However. where 'there is ,free air circ:ula- . 
tion to volatilize the lig~l1t solvent from th~ wood surfaces. 
Woodtox· Pre-Prime olten tank treated iniU .. or~-lumber .. or 
plywood c:an usually be :[inilhed withiA 48 to 7% hours after the . _. - - . . . 

treatment. Woodtox Pre-Prime Concentrate meet. paintability 
te.ts or standards of Fftderal Specification TT-W-OOS7Za. the 
NWMA. and ·CS Z6Z-63. 

Some sedimentation ma;, occur &fter lonl standinl. but thi. 
is relatively inaigniIical:1t on a weilht ba.ta and should not reduc:e 
the efficienc:y of th~ product &fter dUutlon. This concentrate . 
thicken. when exposed to low temperature. but returns to normal 
fluidity when stored at clrdiDary room. temperatures. Container. 
should be thoroulhly alitated before remoVinc content. when 
temperature of the concentrate i. b.l~. 40 de,. F. 

SeeWoocl.Treati~1 Cher.~ca1a Co. )5ulletiJI 1049' entitled"SaIety 
M .. sures and Prec:auticlns for Handllns Sol utions Containing 
Pentachlorop'henol. II 

5 gallon and 55 gallon dJ:'UIfts. and bulk shipments in tank cars 

Wood Pr .. ervative. Liq,uid NOlBN . 

Saint Louis. Mis.ourl a.!ld Portland. Oregon 

Saint Louis. Mia.ouri a.!lei . Portland. Oregon 

Printed in U. S. A. 
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Woodtox® 140 Ready-ta-Use 
Liquid Water Repellent Solution. 

Specialty Wood Chemicals Group 
Forest Products Division 
Koppers Company. Inc. 
5137 Southwest Avenue 
St. Louis. Missouri 63110 
Telephone: 314-772-2200 

Product Description Woodtox 140 Ready·le-Use is a liquid water repellent solution. This 
water repellent wood preservative has been specially formulated for 
the treatment of ammunition boxes. millwork and other exterior wood .. 
Woodtox 140 trieeu NWMA Standards and Federal Specification 
TT-W-572B. 

Physical Description Clear, light amber colored solution. 

Penta Content 5;2% by weight technical pentachlorophenol meeting Specification 
TT·W-570. 

Flash Point Minimum 100°F (Tag Closed Cup) 

Dilution Data DO NOT DILUTE. This is a 5% Ready-to-Use solution_ 

Swellometer Efficiency Meets or exceeds NWMA Sweflometer test of 60% efficiency. 

Paintability Woodtox 140 Ready-te-Use has been formulated for good compatibility 
wi1h most finishes" induding those used for finishing by the millwork 

_ industry. . 

Corrosion Contains corrosion inhibitor to aid in the prevention of color forma
tion in shipping containers or storage tanks, and to minimize corrosion 
.wJIOt discoloration of metal fasteners. . 

Stet:agl Precautions None other than to keep out water_ Stable oyer the normal range of 
storage conditions. 

Uses of Woodtox 140 Woodtox 140 Ready-to-Use is used for the treatment of ammunition 

32319 

Ready-to-Use boxes. millwork and exterior wood, where the benefiu of a preservative 
and water repellent solution are desired that will help control stain, 
decay (rot), termites. and other wood boring insecu; that will not cause 
grain raising. and that will leave the wood still paintabre. 

Treating Cata Woodtox 140 Ready-te-Use may be applied by conventional methods 
such as vacuum. immersion. brush, etc. The effectiveness of the treat· 
ment is in proportion to the distribution and retention of solution in 
the treated item. 

TOLS003779 
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..... Safe Handling of See Koppers Compan'f'. Inc., Wood Treating Chemicals Dept. Bulletin _ 
Pen~OfOPhenoi Solutions "SafetY Measures 8& Precautions for Handling Solutions Containing 

Pentachlorophenol". JOo not use this product indoors. 

Paaginf Bulk - 4,000 to 10,000 gallon tank can: or in minimum tariff tank 
truck transports. Also available in 5 gallon and 55 gallon drums • 

. ' Shipping Cfaaif"ecation Chlorinated phenol pe'troleum solution - Wood PreserVative liquid, 
Not Exceeding 5" of c:hlorinated phenol by weight. 

Product Poinu and St. louis. Missouri Warehouse Portland, Oregon 
Shipping PainU 

Koppers Company, Inc. 
Pittsburgh, PL 15219 

KOPPERS 
Chemicals and Coatings 

" T" .... f ........ _ """ _ .... I. ___ •• _NftCe. ,a_ta - - ,.~ ... _ .... ___ • _ I ..... _ ~ ....... ftIt. 
.ut _ ..-_ ... _a "_0411." ' • ..." I ...... accloo ... , ......... y ._. "._ Ita u-. . 

~11". I .. U.S.A.. 
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Woodtox® 140 Concentrate 
Water Repellent Pentachlorophenol 
~reservative 

Specialty Wood Chemica's Group 
Forest PrOducts Division 
Koppers Company, Inc. 
5137 Southwest Avenue 
SI. louis, Missouri 63110 
Telephone: 314-772-2200 

Product Description Woodtox 140 - Concentrate is a water repellent pentachlorophenol 
preservative. 

Physical Description Clear - Reddish·Amber colored solution. 

Penta Content 22.0% by weight Technical Pentachlorophenol meeting Federal Spec. 
TT·W·570. 

SpecifIC Gravity .959 at 15.5"C (sa'F.) (Typical) 

Weight per Gallon 7.99 Ibs. at 15.SoC (6o-F.) (Typical) 

Pour Point _1°C (300F.) 

Dilution Data Before using, dilute at the ratio of one part this product to four parts 
by volume of a mineral sPirits. naphtha. or equivalent solvent weighing 
not more than 6.46 Ibslgaf. to make I ready·tCXI5e solution containing 
not less than 5.2% Technical Pentachlorophenol by weight. The diluent 
should have an end point no greater than 3600 F. for quick drying and 
paintability. Agitate thoroughly before using. 

It is recommended that the solvent used should be l.A. Rule 66 
exempt. 

Swellometer Efficiency Woodtox 140 Concentrate when diluted at the rate of one to four as 
suggested above and with • suitable mineral spirits will exceed 
sweIJometer efficiency of 60%. 

Storage Precautions As Woodtox 140 Concentrate is made with technical grade materials. 
upon long standing some sedimentation may occur. This sedimentation 
is relatively insignificant on a weight basis and does not reduce the 
efficiency of the product after dilution. This concentrate increases in 
viscosity when exposed to low temperatures. but returns to normal 
fluidity if stored or used at ordinary room temperatures. 

32319 
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u. Oata Thi1 concentration is to be used for the preparation of a ready·to-use 
solution which conforms to NWMA 15-4 and Federal Spec:ific3tion 
TT.W.5128 when diluted according to label directions. 

Saf. Handling at 
Pentachlorophenol 

For additional inform.ltion see: "Safetv Measures & Precautions for 
Handling Solutions Ccllntaining Pentachlorophenol". 

Padcaging 55 gallon drums. 5 gallIon drums and tank can. 

Shipping Classif"acatioA- Wood Preservative. NO. LIQUID OR PASTE 

Production Point St. Louis. Missouri f'ort I and. Oregon 

Shipping Point St. Louis. Missouri Portland. Oregon 

Koppers Company. Inc. 
PIttsburgh. PL 15219 

KOPPERS 
C\emlcals and Coatings 

.....!". 'n'." ... _' ..... _ ..... , .. ,& M ___ ... _te,oce. ,_ts __ , ....... _ I!I _ .... .-. _ .e •• ,, __ .... " .... , .... 11'" _ U_ ...................... "" .ew..." __ acc_ •• " ....... ,_ •• r ......... _ . 

UtftO 1ft u.s.A. 
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WOOD TREATIN G 
C .. HEM I CAL S CO. 

5137 Southwest Avenue I S/. Louis. Missouri 63110 I JI<1 PR 2-2;00 

;heet No. 12.5 
March IS. 1967 

Trade Name 

-PRODUCT INFORMATION DATA 

WR CONCENTRATE 340 

Water Repellent Concentrate 

Wood Treating Name WR CONCENTRATE 340 

Chemical Name 

Description 

Penta Content 

Same as Trade Name 

Straw colored liquid containing the proper blend of water repellents 
and co-solvents so that when blended with Monsanto Penta anc. with 
mineral spirits. meeting specifications indicated below. a nOll
blooming. paintable preservative water repellent solution will. re
sult which will meet the requirements of Federal Specificatiofl 
TT-W-S7Z and AWPI Standard LP-3. 

None' 

I 
-. ~pecific Gravity 0.889 at 15.50 C. (600 F.) (typical) 

I 
I 

l

I 

ight per Gallon 

Pour Point 

Flash Point 

Mixing Data 

7.49 pounds at 15.50 C. (600 F.)' (typical). 

~5° F. (approximate for homogeneity) , 

, 105 0 F. minimum - Tag. Closed Cup 

The following mixing instructions are given in units of 405 Ibs. of 
WR CONCENTRATE 340 a. that b the weight of the concentr:lte 
packed in 55-gallon drums: 

WR CONCENTRATE 340' 
Monsanto Technical Penta 
Mineral Spirits (SOO Cals. ) 

405 pounds 
ZOO pounds 

32.41 pounds 

This will yield 566 gallons of water repellent solution containing 
5~ by weight of Pentachlorophenol if the Mineral Spirits has a 
weight of 6.5 lbs. per gallon which b typical. Weight of treat
ing solution will be approximately 6.80 pounds per gallon. The' 
volume yield will vary with the weight of the Mineral Spirits or 
equivalent light petrolewn solvent used. 

See Wood Treating Chemicals Company Bulletin 1108 and 1513 

TOLS003783 
.-c ............. ••••• ....... I. e...... _ eu. • ....... CL .. , .... c.w. .... .. .., ......... .. •.• • •• y... .... . • 
•• , ...... " •• c ... ~" ..... u" we c.a_e" ••• u.c ••• ~.,.' .... " __ A •• t. ..... Ace'''''' " • .,,, .... e.a","" ........ w.c. 

BZT0104(e)040604 



( 

Mixing Procedure 

Treating Data 

Safe Handling of 
Penta and Penta 
~olution. 

~ackaging 

Shipping 
Clas sification 

Production Point-

Shipping Point 

32319 

---------------------- ----- -------

WR CONCENTRATE 340 

for typical specificatiol'Ss for a suitable Minera~ Spirita. 

Mixing will be facilitated by bringing the WR CONCENTRATE 340 
to a temperature of 650 F., or higher. to insure homogeneity and 
to facilitate removal frt)m drunu or to pump from tank cars or 
storage ta.nlcs. In blending, first add Mineral Spirits or eCluiva-

. lent light petroleum solvent to the blending tank. Heat to 900 F •• 
or higher; then add the WR. CONCENTRATE 340 and before add
ing penta. Mix thoroughly and then add the Monsanto Penta. Mix 
UDtll dissolved. Agitation and I or heating while mixing the penta 
will greatly ha.sten the I'ate of solution. 

Se-e' Wood Treating Chel'lcsicah Co" Bulletin' 1513 entitled "Pres
sure Treat.ment with ~e:l1ta Water Repellent, Preservative. It 

See Wood Treating ChenlicabCo. Bulletin' 1049 entitled"Sa.£ety 
Measures And Precauticlns For Handling Solutions Containing 
Pentachlorophenol:' 

8,000 gallon tank cars-
6, 000 gallon tank car s 
4. 000 gallon tank car'. 
55-gallon open-head drums (net 405 pounds) 

Wood Preservative LiClW.d. N. O. L 

St. . Louis, Mia sour i 

St. Louis, Missouri 

Printed in U. S. A. 
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Timbertox 40 
Penta Wood Preservative 
~oncentrate 

" 

Specialty Wood Chemicals Group 
Forest Products Division 
Koppers Company. Inc. 
5137 Southwest Avenue 
St. Louis. Missouri 63110 
Telephone: 314-772-2200 

Product Description Timbertox 40 Penta Wood Preservative Concentrate contains penta
chlorophenol and solvents. This product was designed as a freight saving 
method of supplying pentachlorophenol so that ready-to-use penta 
solutions could be prepared with locally available diluents and without 
the necessity of heat or special mixing equipment_ 

Physical Description Timbertox 40 penta wood preservative concentrate is a clear-<lark amber 
colored solution. 

Penta Content 40.5% by weight technical pentachlorophenol meeting federal specification 
nw·S70. . 

Specific Gravity 1.12 at lS.SOC (SOOF.) (Typical) 

Weight per Gallon 9.32lbJgallon at lS.SoC (SOoF.) (Typical) 

Pour Point Below -2SOC (1SoF.) 

Flash Point 8SOC (1850 F.) (T,(picaU 

Dilution Dati The amount of diluent used with this concentrate depends upon the 
concentration of penta desired in the ready-to-use solution and on the 
weight per gallon of the diluent. Furthermore, the choice of diluent 
depends upon the end use for the diluted material. It mould be 
recognized that if light oils such as mineral spirits are used as a diluent. 
the penta may bloom (crystallize on the surface of the wood>. Any oil 
with over 50% of its distillation range falling under 500oF. will probably 
allow blooming. 

Since a S.2% solution is generally desired for wood preservation the 
following formulation will show how much diluent oil is reQuired: 

% active ingredient 
in concentrate Minus 

% active ingredient 
desired ---------------------------x % of active ingredient desired 

Weight of concentrate per gallon 
-------.,... ---- • Gallons of solvent desired. 
Weight of solvent per gallon 

32319 
TOLS003785 
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Dilution Data Using the foregoing j:ormula as an example. and using a fuel oil weighing 
(Continu-.1) 7.0 pounds per gallol1. to make a 5.2% ready·to-use solution would 

. require: 

40.5 . 5.2 9.32 
----X - • 9.04 gaUons of ail 

5.2 7.0 

Timbertox 40 penta wood preservative concentrate is made wi~ technical 
grade materials; therefore. when this concentrate is diluted with certain 
low aromatic petroleum products. a slight sedimentation in the finished 
solution may appear. This sedimentation is relatively insignificant on a 
weight basis. and if it is detrimental it can be removed by filtration or by 
settling for 48 hours clnd drawing it off the bottom of the container. 

• Uses Follow detailed instrulctions on the label for the use of Timbertox 40 
penta wood preservatiive concentrate in wood preservation. and termite 
control. 

Storage Timbertox 40 penta wood preservative concentrate has a very good low 
temperature stability. Its viscosity increases as the temperature decreases. 
and it finally becomes so viscous that it will not pour. Upon return to 
room temperature it again becomes fluid. If it is known that it has been 
chilled to. or near. the solidification point. it is always good practice to 
agitate the contain« (,roll the drums) tefinsur. uniformity of product 
each time before any "roduct is withdrawn from the container. 

._ ... " . - t '';'J.~ ~::,-";!.-.~, ~.r ..• :.; ....... ' ., 

Safe Handling For additional informcltion pleaSe see Koppers bulletin titled "'Safety 
Measures and Precautit:H1S for Handling Solutions Containing Penta-
chlorophenol"" ." F~!" .. ~ 

Packaging 55 galfon drums and bulk shipment in tank trudes. 

Shipping Classification Wood Preservative NOli liquid or Paste 

Production and Shipping Portland. Oregon 
Point 

Koppers Company, Inc. 
Pittsburgh. PL 15219 

KOPPERS 
Chemicals and Coatings 

The ... '01 .... '_ .-.. _ .. ____ .......... '_ ..... 1 ..... _ ..... __ ...... "'a1'_. _ .. ioIte_ , ........ , .... 
..... .... -_ c ....... ft_ ,_i4It" 'Of _y ,_ .. MCiCI_. , .......... _, ,._ It._ 

we .. ·JZ 

~._"y. 1177 1M 

L •• ftO ... U.S.A. 

TOLS0037B6 
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Safety Measures and 
"recautions for Handling 

! ""olutions Containing 
Pentachlorophenol 

Specialty Wood Chemicals Group 
Forest Products Division 

. -
All users of Koppers pentachloro-
phenol solutions should give careful 
anention to these safe handling in
structions to avoid unnecessary ex· 
posure that might cause skin irrita
tion or other health hazards. 

, Chemicals which are sufficiently ~; 
toxic to control varioUs wood de
grading organisms and insects may 
generally be considered as sub-- .
-tanees which should be handled 

th due care to avoid irritation or· 
ler harmful effects to human 

:;,eings and to prevent,contamination 
of food stuffs. Although millions 
of pounds of pentachlorophenol 
has beep sold since its commercial 
manufacture was started in the 
United States in 1936. and billions 
of pounds of penta solutions have 
been used. occasionally troubles 
arise because of the improper . 
handling of the dry chemical « 
solution. The purPose Of this bulle
tin is to give information that will ' 
help prevent health hazarCk and to 
also suggest action to be taken· if 
the product has caused a health 
hazard. . 

For toxicological information on 
pentachlorophenol crystals. or prills. 
refer to Monsanto Chemical Com· 
pany - Technical Bulletin No. 
IC/ps·3titled "Handling Precau
tions for Penta and Santobrite". 

f. Handling Penta Formulations 
.n general, there are two types of 
penta formulations, Concentrates 
and 5% Rudy·ta-Use Solutions. 

Koppers Company. Inc. 
5137 Southwest Avenue 
SL Louis, Missouri 63110 
Telephone: 314-772-2200 

Most of these solutions contain divided into two partS - health 
alcohols and/or aromatic petroleum and use practices. 
oils as the solvents and carriers. and 
these materials as well as the penta Health and -Fint Aid Measures iin 
can cause health problems if not Connection With The Use of 
handled properly. Pena Formulations 

.. , ., _ Users of any of Koppers formulations 
The greatest chance for harmful should give careful consideration to 
amounts of pena formulations to the safetY measures and precau·· 
get into the bOdy is through the skin. tions given on the label for each 
Of course; iwalloWing could occur. product. Since these products are 
but this is farL The oils and solvents registered with the EPA under the· 
used to dissolve pena are usually Federal Insecticide, Fungicide and 
nasa,l or respiratory irritants,'so Rodenticide Act, the labels on each 
they also often cause sneezing, package must carry an approved· 
coughing or eye ilTitation; so a per. caution statement. (Since penta is 
son tends to get out of the areas' not defined IS a highly. tox ie poison, 
causing these health discomforts.' the skull and cross bones marking is 
The chief method of body damage is not required. This marking is a DOT 
apt to come from the solutions that requirement but is not required on 
get on 'the skin. Since individuals EPA registered labels.) The precau· 
vary considerably as to their sus- tion on any Penta containilig product 
ceptibility to skin irritation. no set contains in essence all or some part 

. Nlesean be devised. but a very of the following information. 
simple Nle can be followed: Keep depending upon the product: 
me solutionS off the skin. and if they 00 not breathe vapor. 00 not get 
get on ihe skin wash them off with in eyes. on skin or on clothing. 
soap and water. 00 not allow the Keep away from foodstuffs, 
solutions to saturate dothing and children, pets and livestock. If 
then Continue to wear such swallowed. induce vomiting by 
contaminated dothing. administering emetic - call .. 

physician. To remove from skin. 
Koppers Sells a number of pena wash with plentY of soap and 
formulations under such trademarks warm water. Flammable - k~ 
as Woodtox., Timbertox.~ Wood· away from fire and flame. 
treatS and Liquid Noxtane4D to Solutions of pentachlorophenol are 
name some of the most common irritating to the skin of most indio 
ones. These materials may be for viduals and will be absorbed on 
use as preservatives in or on wood, as contact. and if repeated contacts 
termite control materials, or for the occur. the rate of absorption varies 
control of other insects or fungi. depending on the solvent used and 
Safe handling data can be the individual's susceptibility. Some 

----- ---_.- - ,.-.'--, -- -_. --.- " .. 
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of ttle hgnter petrOleum SOlvents 
are irritating to the skin with or 

. withoUI an admix,tur. of penta- ,. 
. C!'~o~lto the· oil !C)'utiort: 

:'~_. "weveri ch~ safety and comfort of 
': ~ .. worker handling ,*,tachloro- . 

( 
'\henOlso'ution SUch. U.}Voodtox. 
.. ~mbenax. Wooc:ftreat « Liqu,d 
Noxtane will be assUred if he 
follows such preeauiioniiy ''I, 

measUrei IS his particu .... appli
cation makes necessary. These 
measures will vary from simpl. 
washing of the hands with soap 
and water at· the completion 
of the handling operltion~ to the 
WIaring of protective garments and 
accessories for a workman con
tinually on duty at a treating tank 
is subject to possible,contact with 
the preServation formulations.' 
Rubber gloves and protective' 
clothing should be worn when 
handling'~~~ f!~ly' treated wood. 

Safe handli",g "";~~;es';';ay b. 
summariieCi briefly: .. ~ . .' ~ ", . 

• ,"'" ... :..;,.~ .-, -' ~ .... ,_,1! , •.•• 'W'. 
•. -~"f.~~ "< ,.. .. ,.<f."'.:!. ,,~; .,- ," 

DO NOT SWAllOW,' . 
~Iutions'c:ontaining penta should 

t be taken internally~ They 
hould not be placedso that 

ildren 'or animals Will get into 
,nem. and opened or discarded 
containers should not be left .' : 
where the contents could cause a 
health h~ard: .If any 'penta solution 
is swallowed. vomiting should be 
induced by administering mustard 
and watel'. and a physician should 
be called~ 

PROTECT EYES;NOSe 
AND THROAT _, 
Formulations containing penta 
should not be used in enclosed areas 
without adequate ventilation_ eyes 
should be protected from SPlash. 
drip or spray by the use of goggles. 
If any penta solutions get ii1to the 
eyes, flood the eyes with water (do 

UIIM'" u. S. A. 0<1_ •• 97. 
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not rub tne mates'lal IntO tne eyesll. 
and if irritation continues after 
thorough bathing of the eya. call a 
physician. Workmen handling penta 
solutions should be taught to 
deanse che face and hands promptly 
after working with penta formula. 
dons to avoid hav,ing the material 
get in or on sensitNe body parts or 
be absorbed by thl skin. 

00 NOT GET ON SKIN 
Pentachloropheno4 solutions are 
irritating to the sk~n of most 
individuals. Whether the irritation 
comes from the Qlrriers or the penta 
is immaterial - penta formul.1tions 
should not be left in contact with ' 
the skin. Long expc,sures or frequent 
short contacts can Iresdt in Penta 
being absorbed thrc)ugh the skin. 
This hazard can be avoided by the, 
use of synth,edc rUt~:gloves and/ 
or other prot~tiv. garments.., ',' 

. ; ...... ,.~- .. ,,~t-.; L~It;"I~" 

IT IS EASIER TO J~VOIO 
TROUBLE THAN C:ORRECT IT '; 
Com!'1ft~l)yoodtl'l!~~g p~~." 
formulations manufactutetS, and,.." 
termite and ocher Pest conirOl.~-': ~ 
operators ... aa:Ust~'~', -~:~~.- ,,;; 
handJing chemicals lind f9n:nul~., 
tions of ~em, and ,usually take : ~ , ' '. 
precautionS, to P.'9tKt th~ •• 
their workmen and dteir clients. A' 

The above 'precautiana;y meaSures~'". 
are revi~ ~,Ordei,~Oil~P:,:,.~v.~ 
maintain the gOod recarc~s that· '.-1'" 

have accompanied ttl. sUccessful ';,; 
use of penta fo~lations. . . '. 

. " 't'-.. ...~ 

Simple precautions 'as given abOve, . 
include washing the eXposed bOdy " 
parts with sOap .mi·vqter at th",,~,· 
completion of I handling operation ~ 
and the Wear1.,g of adequate pro:. ..... . 
tective garments. Clothing that...... 
becomes contaminated with ·sOre,.; :' ":' 
tions containing pent. shoUld be' 'h.: 
changed to avoi~ skin con tam. .. ' . 
ination. • 

Washing with soap and water 
should be routine practice before 
eating. drinking'or smoking and at 
the close of the working period. 
It may be advisable at other times, 
under particular conditions. and 
should always be practiced in cases 
of contact. The secret of safe 
handling of penta pr~ration is 
simply to avoid direct physical 
contact with them. 

PRECAUTIONS RELATIVE TO 
THE USE OF PENTA 
FORMULATIONS 
Besides health hazards. there are 
problems that can arise because of 
the misuse of penta formulations. 
Know your productl Know what it 
was designed to be used for. and 
read the directions for use on the 
I.1b ... ·.t is a violation of Federal 
uw·tO,uSl .. any E~"~registered . 
product in a manner inconsistent 
with its labeling.;-; i .. ,,' 1!'< : . 

Wood pr~alions. formulations . 
can aff~ su~uent'paint coats •. 
therefore select the PrOper, formu
lations,and .use them properIV .. ~,··. 

., .. -.. _ -~ :_ -.. .',,' t ... ; '(_." .', 

Termite control or wood preserva
tion solutions containing penta can 
kill, vegetation unless properly used. 
They may also impart odon. Follow 
the manufactUrer's recommenda
tioqs for uSe. ~entac:h'orophenoi is 
toxic to fish, therefore, do not dis- .. 
pose of near,water drainage to, • , 
streams or bodies of water •. Consult 
the label for, Pesticide disposal and , 
container ~:lisposatcr.,.ections. .... -;' 

~.,.. ~~:,(~~~~'~ .t'J~ /H.:"·. "}.rA• !J{~;':'.: ~ .. -
Free access of airshoul4 be p~ .. 
vid~ fO(" all surfaces ofw~ after . 
its U'eatmentwith pentachl~rophenol 
solutionS and before the woOd is' , 
used' 1') that the Preservation liquids 
will nOt b4t On the' wood surfaces 
When the wood is put in use. ' 

KOPPERS 
Chemicals and Coatings 
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C OiI·Pene. Iadours • fcwccd-drafl WftciQUftl 
I. f"n HGatds: TlIis ,"Iut. wit bum SYUClft is hilldy dcsitabl~. The 

It cxpuscd '0 .. Open JbnIc. Tanks warbr should be tau;hl lu w:ash his 
.It Iiftcs mull lie Ihotaulhly cleaned fxc and hands pt'ompll" ul' any 
bcrocc hunIin; .. -dine ma" Uk. peata dusa since .his mi •• bier nnd 
pbcc. OQII up spills ........ .,. and its ..., in.., ICIIIicne rq;iuns SlK.iI II 

,~ I"'" hOllSl:kccpinc practices. ' the eyes. Gr lie absurbccl by the skin. 

; ,The "1Qtinn ad DpCQtiaa or f. C. Do IfDt ... ..,..so Pula ror. 
re;hlint: ~I shedd be known tDIIbla.s thauW 001 be breathed Of 

lu all Cmpicwytcs. Dcranile ptoccdUftS allowed 10 caalad IIIIICUIIS mcm.. 
... be'; fullcwwcd ill ase • a r.. ' Innes or die CJCS. nc .... Ihrua. « 
shc,1UfcJ be pn:pacd.d posNd.skia. Where faraiubtinns ~ bcin& 

' .. -#'. 2. P~·~I: Hazmts: t 0iI-Pai.~' • used ia weed conlrul wurk. r,,, ex. 
, cuie'Skni< irril2liuft ~ coD&:Id. Oil- _pie. dac .-ket·, .npiQlcwy sys-

, --'---hnb 'Inlui~s are mare Ja:mntaIs~ shuuldbc fully ~ccled fmen -_ 
, ~. .lunpmaa·;alnnc. .. ,,-' ,~'. " ,. -,':- , inlublian of the spray' Ucl his budy 

i Pro.cdi~· ~t; ~,nibber ' prolccied ~Ih .ai~~!e ~hinI-: 
.' "twa'3Iid cna:kS .... haad6n, - :0. APtJiJ s.tir twMl«t.:~8nlh "Ihe , 

Oil-Pcn.a:; saluliciaS.~·Rubbci.'owr • .;,; ,'.solid penta~aDd \JII;; .... iiuns ~, ' 
~:' •• .uld _~ *'I; roo( ~ ::':,;, inibtt--i to iM)ld~' i1f:~ ,~cIivi- :,. ~, 

. - cuftb~tlnn"ii'fOssiWc: ;"'~'. ,~~_-.. "": ~ ... ~clalli:: They ··rDq/bC~1>.tis;')tie4, ir . .. 
4. ~ .. ~A~ EJC'("_tact:,~lhe ,'.,~~c~. ;rfth,Q~: ~f~ ,io' 
~ ,withwatCf ~ seC a,physiciaA ~ .' .ea. allau.cs~ fit i(,~.ed.~~1adS 

.. 

[- l.,· 
inuiledalely. '",''''p \; ,:, "CICCUf (ar ..... cr pcnc~; , ': 

Skin. C~IX1i:fhsfl* 'affccccd • 3. Proc~'t.i~~=:. pwcs 
area ,,",I. aa:ap.... "'ct. Launder "'enact handlin, penaa. peab .. liu. 
do1hil1l WGr~~Disatd cu- .' "iana Gr pcaU lrea'cd .. ,.~. Wc:al 

, IMiinal" "oes.'~, . ' .... whcMnr Ihcfe is the puai. 
SH~, ' biD.,. or ~Ia .. pm .. 'lUluei"", 

, . , caminl' hi cantId wilh .tlCeye. Wc:ar 
'caudafOro-~(Pcaca),.IaCil amt wi_ handlincclry pcn ... 

...- , 10 prcwai inIaIaliuft ul' lhe dust. 
I. f'"1ft Huxds: Nuac We.' pralcctM~d. and 
1. Paso ..... lbu. , 1CCeIIOtics.· Oach-a' which becomes 

< A. IN ... " ......... PcaCa should aa( ,, __ wiCb ~ ~Iiofts shcJUld 
be lalcea ",.nDy.: It II is acd- J,e praimptly chanp ( • ., dc:m items 
dentally ~ .. .w.:....~ au .. 1Ii' since sItia Ibsnrpliclft Call bke place 
.It 'itt ~.aIl'M~:- ~.., ihnulcl be e¥Cft (nllll diluted luIul"..... . 
induced' "y:' a .... inisaac .... or . f'"aaally. __ inl wilb aa:ap ,:and 
mus1ad and wae«. _ nchcr crI.ctic. waler should bc,nueinc (I~IM:e 
and a physici::nt IIM.Jd be caIJccL berarc alma. drinkinJ fit linnkin& 

o 
lJ 
n 
\J 

8. I'h,'~ """ ..... 1M"'. Pm.. and .1 dac daR of .... -dina: 
dusa is irriIa.inJ 1a 1M macaus mcnto period. TIle seact ctI sare handlin, ef( 

bnncs ailhe eyes. ne. and IIm_, pea .. prcpan.icIas is simply '0 awnid 

\ : II may ptnvide wiuIcaa sncczint and .riled physial Cllftcacl. , 

cnuP'inJ . ~ iahalcd. Fe.,,,.. 4. F".. Aiel: Far ex.ernaI exp'tSUrc:. 
1.W1p expuaarc let ... cIusa. • lao __ affected are. wi.h snap ::ami 

f~ ,".. pUalor til :a fellded puze shc"dd be W:l1er. Fur inierNI CJtposurc. induce 
.. 11ft -cr ,he _tIC Iftd mUlllh. The wamitinl it CI1CISCious. Contact a 
cy" ....... tie praccacclby. ~ plt,,5ic:iaaat OACL c ,., 

I) DECEM8ER 1m 
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PROCEDURES FOR EN
TERING AND CLEANING 
TANKS AND OTHER 
ENCLOSED SPACES 

\. Responsibility 
Respon$lbiIity for safety res1S with 
d'Ie SUPERVISOR al all times. This 
responsibilIty covers-conditions 01 
work lor contractors' empoyees. 
workmen from other divisions. and 
hiS own men. He must make sure 
Iftat adequate steps have been 
taken 10 elimtnate or contIOI 1M 
hazards. He must also !ftake sure 
1hat all personnel understand 1M 
nature of sUCh hazards which re
main and the precautions 10 follow. 

B. Description 
-Enclosed spaces· is defined as. 
but not limited to. the following: 

1. EnciOsures with ~ed access 
openings for personnel. such as 
closed storage tanks. tank cars. 
process ¥essels ·(usuaIr with 
only. man-hole for entering). 

2. TankS. pits. tubs. wUtts. 'tesS" 
or· other confmed spaces with 
one side open 10 ihe ail but so 
deep as to require entrance and 
aid of an 'assistant in c:ase of 
emergency. 

3. Confined spaces. such as venti
lation or emaust ducts. sewers. 
underground utility tunnets or 
pipelines. 

C.Haurds 
The hazards commonly en:aunler
ed ate: 

1. Toxic ¥apOtS in fatal concentra
tions. This may result fram known 
material in the· tank. ", graduaf 
,.lease f,om studge Or scale. or 
", leakage from intercor".teded 
systems due to ~ lit btat* 
off or discannecl . pipeines or 
dudS. 

2. Inflammable g.... ,wilt p0-

tential of rite or e.ploston. 
3. Lack of ollygen. causing asptwp

iation. This may r... from 
chemicals absorbing or replacing 
oxygen in the tank air. 01 f,om 
inert gas olten used to esdude 
ollygen to reduce the possibility 
of ellplosions. Ai; in clean ~Ms 
dosed 'or an elltended periOd 
~y become deficient in o.19en 
because ,of rusting (or ollidalion, 
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of Ifto mer." 0' 'he! tMII. Itnptooer 
or ~U~1l0 venlltllJOn dUfJt19 
lank WOIk may also resull in • 
lack of o.ygen. 

~. Electric Shock from pcnable 
I19hlS. toOls. or assoc.ted eleCt,.
cal equ.pment. 

S. Injury ftom mechanca' equtp

ment ~ch as mi • .,s. conveyors. 
elc.. that ate ll\advenently 
actiYated. 

6. Bodity injury from direct contact 
WtCh COf'rosives or detmat.us
producing Chemicals. 

7. Physic:af hazards SUCh as slippo 
ing. falling. and falling objects. 

8. Bums lftUIting from ~ental 
opening of a 51eam vaJv. in a hne 
which has not been blank ed oft 
or disconneaed. 

D. Procedur.s 
The hazards inherent in ~nk entry 
can be a'<lOided or overcome if the 
following principles ar. _ applied 
property each and every lime a Qnk 

is entered. 

No one is 10 be allowed 10 enter a 
treating c:yIinder. work lank or mix 
tank which has ~ Cellon 
solution withouI prior permission 
from the Manager of Plant ()per
ations. ~nager of Engineering or 
the 0Msi0n Safety Oitector. This 
permission may be . recwested 
¥erbaly but Written conflfmation is 
to be made. N. the condusion of the 
pojed. • written repor1 will be 
made to the Division Safety Director 
induding the following information: 

1. Oncription of the work doMe 
2. Names of employees involved. 
3. ToaaI exposure lime Ot each 

empIoyM. 
4. Personal protective equipment 

that was used. 
5. AIfIJ other peninenl comments or . 

occurrences. 

f'fO¥isions lor bathing or Showering 
must be prO\Iided. The use 01 the ba" 
ing facility is mandatory at the end 01 
the shift or the finish of me job, which
eYef comes first. 

1. Pre-Plannlng and Education 
Sunrey all tanxs requiring entty. 
Evaluate the hazard potential. M. 
concerned should agr" to the de
taiied 51a~rds and procedures 
established. Be sur. everyone 
understands e.acUy ~t 1$ meant. 
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De Iun, .... \,It ... ,:U wYu. ill;' ." ." • ...,.-

mcnC411s and $IMCIIIC requirtfnents
There snoutd be ~e follow
up to ensure ..... the system is being 
fOllowed .deIIy .• is nat sufficient 
merely to ... saancan:ts: fcIaw.up 
is necasatr' lor "Compliance. 
crase lialSOft And job planning be
tween variOuS groups 1uch as pto
dudion ~ lMIftIenance is es
senciaL . Ha¥espeoflC inStructions 
and a ~ d'leck 1st printed Oft 

a pennit whidl must be displayed 
at the jota site. . " 

2. PreparatiOftof Tank 
A. ~aning: Accotding to IN 
. 1 nature. at the product. dean 
• and __ lite tank 01 teSidual 

product . br hoi or cold waler 

fIusI'I. .,,' steaming. by dMmic· 
at neutralzatiOn Of by air putge. 
Hatmful vapors ,should be 

, vented: saIeIj to ~ ouldoats. 

If the ... is st.amed. allow it 
to c:oGI·betcie en.;y. 00 nat 
steam beIow-&ciuict surfaces in 
tanks being cleaned. Not"...mjs. 

_. c:itN" soI¥enIs . _sometimes 
'.".aary-iInd bUmP oUt at almost . 
''exPtOsive 'pNSSUresdue to the 
.dilfe.enc. in boiling point Iem

:·perauir •• 'beM ..... the water 
, ~ ~ 1M Solvents. 

. 
All., the material in the lank 
has beeR evac:utalld 10 a ufe 
poinI 01 disdlarge. the sludge 
01 ,incruStation, should be r .. 
moved. to ... great.st degree. 
bY' opel ..... fmn9UtSide of 
..... laM. • the t_ contained 

radicMcIive rnafeNis. aSC8ftaid 
in !he type Md magnitude of 
radioadMty .~ remaining after 
cleaning. A lime &mil for ex
posure may·Cheti be eslab
Iished.PraledNec:lothing and 
respiralOry pcOleclion' shoUld 
noc be used as • SubStitute 'or 
deaning and Ventilating. ex
cept in em.... ernergetlC)"
for example. saving of • ife
no ORe ShouIdent., • laM 
containing a flammable atmos
phere or one which because of 
oxygen cSefic:iency or concan
inaCic:ln may be so immediate, 

.... harmful as 10 prevent escape 
'. from the tank in c:.u. of failure 

of the respilatory equiptnenl. 
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U..: U I...,. "''''~I''' ... ' ........ ..:\1. M.JAa 

sure !hal tne ~ ••• 
haust ventiiabOn is arranged to 
aVOId recircutation 01 COft1am
inated aif. Aller .... lan_ .s 
deaned and ventilated. k • .., 
the mec:ftanicaI .lII'IausI v.ntt
IaliOn equipment operating to 
prov~ HCOndary protection 
in case of accidental inlro
dudiOn of hat~ chemic:als: 
10 remove contamination that 
may be produced by wortc ill 
&he tank such as welding and 
cuuing. panting. c:aating: and 
to ~ Itte tanIc and impr~ 
wotIcing c:andiCions. 

Should decontaminalion in. 
valve fI~ liquids. 
vapors. 'gas.s. Of duS1S. at 
sources of ignition should be 
eliminated. For example. to 
.,iminale any ~c:cumuQlion of 
static ~'and prevent 
autogenous ,ignition' of. flamm
ables, \IIIhicb may be in !he 
tank.'{' itean(shouId be ,intrg. 

". duc.d 'at retatiVetj low pressan 
;'): . -" ~--: 

and~~ ¥~.~' ~1."1nes 
shoUld be ~/bonded 
to &he lank if, it ~ any 
flammable material ' , 

.r,' :!" _ .• : 

. C.lso.at.on: The tank shoufd ~ 
completely' isoIated.;ram all 
0"* systems and ~menc. 
For •• ampIe. lines COMeded 
to the tankS should be physic· 
ally disc:cnneaed and blanked 
ott. Positive and adequate 
measures tnUSI be taken to 
prevent harmful material-solid. 
IiquicL' Or vapor·1tont emet;ing 
the IanJc while wonunen are in
side or all., deatling. This 
WOlle" should 'be coordinated 
wilft·' cleaning ~ t~ 
prevent re-conWninalion. In aI 
cases where lines have con-

" lained h&utdous lluids Of inert 
gUo 01 whent they contain 
fluids at high pressures or tem
peratures. the Jines. should be 
physically cfeScanneded by re
movaf of valveS. spool pieces. . 
or • .pansiaft joints. and bI~,* 
flanges plaCed in the Ines. Ex· 
ceptions to nocmaI blanking 
procedure. sudt as bleeder 
valve. tagged in the open p0-

sition. should ~ ~~ only 
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by quallf1ed ~. b· 

ceptaons snoutd be ""- only when "'<)toughly JUSllltcd ~ 
not as a malt., ot e.l)edIenCy. 
In these ~ses. adequate aIIer· 
natIVe m.uures must be 
.. en 10 ptoted en. "''' •• 

Ellpenenc:e has Shown tftat 
valves annougn "dosed. ~y 
leak da~rous Iiqutd or gas. 
This WII teQUite erther discon
necting. capping. or tunIring 
.. service. process. wnI. Of 

overflOw lines on a given UftIt 
to preYent e",rance oi maleNI 
by leaQge through COt aa:i
denial opening of) a valve. 
This sl'lOuld include Slearn c0n

nections to a jacket In case of 
welding .on the waK betweert 
the inner tank and jacket. it 
should -.0 include waler. 
brine. or air lines 10 the jacket.. 
Open ends of disconnect~ 

lines ShOuld be tAnked or 
capped to prevent any flow 
from the disconnected end of 
1M ine entering a tank epen. 
ing or draining onto assistants 
on the outside. Blanks should 
be installed as dose to 1M 
taM as prac:tiatJle to ~ 
drainage from trapped sections. 
Drains or overilow lines should 
be c:fisconnectecl or blanked if 
they extet'\d into • sewer trod. 
which steam or fumq could be 
conduCted back to the tank. Of' 

if they conned to other equip
ment or extend 10 • remote 10-
~1ioft. AI blanks should be 01 
materials which are nat sus
ceptibfe to corrosion by &he 
c:hemic:als 10 which .,., are 
eaposed with different lypeS 
adequately identified. &lanka 
should be of such thickness 
and tensile strength as to 
satisfy 1M maximum pressure 
whiCh may be imposed upon 
them without dsioftion or' 
"ure .. 

O. Lock Out.(S .. MCA Safely 
GuGt No_ 8- EJec:sricaI SwitCh 
Lock-out Procedure.) Une-dis
conned switChes suppIyino 
power to <any med\anic:al ap
paratus in the lanlt such as . 
mi.ers. conveyors. etc. should 
be tagged and lQd(ed in the 
·0U- position. It is noc a<»
quate to lock a push bullon 
Slation .s it still may be pou-

15·3 

...,.. IU CIlVlYUV I'" ~I.Uf' .... 

key snuld be kepi by the man 
in ItIe tank. and h. alOt'e 
should be autnotl,ed 10 """oell 
I". 'sWItCh and. lemewe ,ltI. tag 
on complellOn of Ihe JOO. 
Whet. tnote Inan one man 1$ 

e.posed. each ShOufd glac. 
his own IoctI on the SWIlCh. In 
certain cases It may be adVIS

able. as tunhet ploteClIOn. 10 
Mve a ~nt ~n puu !he 
line fuses in tne e6eClrial or
cuff invot;ted « rat. otI'I¥ 
positive $tep$ 10 guard agatnS& 
accidenlal energiUl1Ot\. Where 
Ihere is a line 5MIt. the bett 01 
chain dm,e Should be removed 
Of similar poSi,,,,. measures 
provided. such as med\'lntcal 
latChes. 

E. Testing: " the tank has held 
any flammable or harmlul ~ 
dud before flUShIng: if If eon-
lains any' r.sidue or Sludge 
which may telease llammable 
or harmful gases or vapors; or 
if olY9en deficiency or excess 
is suspected or even possible. 
~ le51 oIlhe atmosphere in ..,. 
tank should be made imrnecj. 
alely before entering and Ce
fore performing any hoC WOItI 
such as the ligtuang 0' lorChes. 
Presence oIl1ammable or lOme 
vapotS. •• cess o.ygen or OIl)"

gen deficiency ShOuld be de
termined by dired reading • 
strUments or ChemiCal analySiS. 
Single-ftuid instrument~ ~ 
absorb both OJrygen and 
carbon dioxide ShOuld not .. 

r used for Ollygen determinahOlL 
Interim tests of ...... atm05-
ph.,e in &he tank Should be 
~ as ofte,. as n«te.ssary 
while the wortt is in progress. 
Continuous sampling and • 
nalysis with automatic: aIanD 
may be indicateel. 

-'"'3. Issuance of Safety wOttc Petlllll 
fM £ntIJ 
The Safety WOftc Permit is aut~ 
zation and apc)Iovat in writing. • 

serves as a method of formalizing 
agreed upon procedUtes. It is alsO a 
c:hedc list to insure that at ellisting 
MZards ate considered. evaluated. 
and COtreQ protective measures 
taken. 

NO employee ShOuld enler any ,aM 
withoul reponing 10 and secunng 
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enllY approval from lhe supeMsor 
to whom N ... is assigned. The 
I~nk, s~sor shOuld then discuss 
!he pro.ed in detail WIlt'! !nose enter· 
ing t .... ~ntc. .... should review .". 
MzardS 01 lhe produCt' or 0II'Iet ma. 
terials 10 which mey may be e.· 
posed and ,urnish ... .,.,. ~fely in
formalion .... IN, be able to ptovide. 
Theft ~ of the men in
volved $hOUId review and complete 
1M petmit form joindy. ApprocNte 
s~ must be cett~in by per· 
soMI investigation. immediatety be 
fore "eniiY -and' before signing the 
permit. ,Ihal the entry and itS inci-

, dental"~ vftI be safe ... a pause 
o' :- acipfKi.aole _ duration OCCUIS 

_ during ~' Carrying Out of a jab. the 
- site must be re-jnve5tigaled by ItIe 

autnorized signer tMtIore the job can 
be aaow.cs 10 resume. Commence-
-men. of • new Shift should always 
lequite re-inveSfl9aliOn and a new 
penniI. No Permit shOuld be valid 
except.or the job. toc:ation. persons. , 
and tiIM"$pecified.-,,' 
. .. ". "' ... ' ' .... '". 

. .~ .o! .. ~ ·l>" ~~ ... ,! .1-

1. Too ... :. ',_,' __ 
Hand tools should 'be dean. in 

• gOod, condition. '; and selected 
carefully according 10 ..... uses in
tendect. StWtt-iesistanl hand 
tools are prefenec.~ere a pOSS

ibility of' tlarnmable- vapors or 
gases -~ ~: .he area is -
wei ,welled -down with water. 
Portabfe power toois' and equq,. . 
ment should be' d... and in 
good collditiofi.' Electrical too&s 
and ~ equipment' '(such as hand 
tamps '.".s ,. extinSion cords, 

,should be grounded. ....... tank is 
. a -HazardouS LOcation- under 
t~ . derltlitions at·..... NatiaNl& 
EleCtrlaItode.I:JIhouId be of 
It;. 'explosioft pfcial type. If M'/ 
Class;i e.po$ut.·(aIso~ss II in 
dang«OuS nainrnitiie dust con
eentrations, iI may be tound pr. 
'erabl.'to use iIir-oPerated power 
toots. even in these circum
st~nc:es. careful IhoughI must be 
given 10 ..... possibiity at r.,. « 
exptosion;' arising from strudc 
sp~ ovemealing at 1M loot 

" " (as in drilling). eIedroStaIic: gen
. eration ftom discharge 01 cam
ptessed air. 01 o"'er ~ 

'sources. Th4t use at law ¥OUage 
(32 volts or less, IigNing and • 
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t1)U 1U 1., ... U ........ "'. • •• " ""'::')'w'" 
hazard of etecuic SIIOck. 

Ladders used in Iris Sllauld be 
laShed ~lt"elop. and. if pOSIIO". ( 

al the' bottom. EmpIoy"s per· J 
forming efedrical welding in ~nkS 
shOuld be provided and requited 
to use ~ blankets and Sud 

0"'" personal pIOfective ~uic)
men« as lNy be required. Weld-
ing and cutting torches tnqSt not 
be ~ken into ..... Ia'nk UIUiI ready 
to be used. They mull be r .. 
moved flom ""e ww immediately 
aft., use. Cylinders 01 oxygen or 
oU'Ier gas should never be taken 
into tanks. and should be uned 
off at the ~ valve when not 
iliuM. 

Special signs POSted near tne 
'tank 'hefp kHp unnecessaty 
people ,away. They inswe lnat 
pot,nlia/ly ,twmfuI operalions WI" 

noc' be, staned . independencty 
nearby." And they betp guide 
rescuers -, should ',Iher be 
necessary."'. '. 

,".- ~'t,: __ . . 

2. Personal Protective Equipment 
Plopel protedion may range from 
cample.e caverage suits to 
c:MmicaI . goggles. Iwd hats. 
gloves. and safety $hOes. . 

Empfoyees should never undufy 
expose ..... Pin when working in 
lanks. They. shoUld wear full cov.,. of doINng at aI times. 
When burning at welding is done 

'.inside. lank. supeMsion should 
cansid« the use of lame-proofed 
clothing by ,the employees in

. Y'OMd. '-:: WortUng bar"~ 
with shirt sleeves rolled UP. or in 
an " undershirt is considered 

--- -. hazardous. - -

Certified breathing air. 'rom self
contained units. CW\llai systems 
such as c:yfindets at ai'. or sWt· 
able c:cmptessors" Shoufd be 
suppfied if a safe at~~. 
cannot be guaranteed and if 
there is ant posstiIity at ., c0n

tamination or if there is oxygen 
deficiency while employeeS are 
within an enclosed vesset. The 
use of canister type INsks (wNdl 
opera'e on the principle of 
chemical absorptiofi 0' mecNn
icaI filtration) INY not alfocd ad .. 
quate protection - and ShOuld. 
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1ho'0'0I8. not be used. 

Equipment ShOuld bear Bureau o. 
Mines approval. It Should be 
SUded specificAlly to the Iype ot 
•• posure and prOlect against the 
WOtSt condtllOft .hal tnJghI be en
counteted. For specificany ree: 
olTlrnended protection r.'er to 
MCA CfteIl\lC.aI Sately Oala 
Sheets or anot".r authoritative 

• source. The best type of ,espit
alory protectIOn should be ascet
tatned in advance according to 
Ute SPeCI.ic e.posure inVOlved. 

3. Emergency and Rescue 

Whete the potential exposure in 
the ~nk is acute. or requites an 
employee 10 wea, respiratory 
protection. or rescue may be 

- ~lficutt. a body' harness with life
line' must be provided. It is good 
pradice to use a body harness 
'or any vessel entty WOtk.. A 
safety harness or N'ely cover
als'with a buift-in harness and 
lifeline sNII be used when ~nk 
spac. permits lhe N'. emer
gency' removal of' personnel' by 
~by manual pe;sonneI with
out requiring entry of the lank. 

When the lank space dOes not 
meel this requirement a specifIC 
procedure 'or the rescue 0' per
sonnel must be developed in the 
pre-planning stage of the tank 
entty work. It must be maa a 
specifIC ~ra of the Safety Work 
Permit. In some cues it is advis
able to have a block and tadde 
positioned on a lripod or other
wise faSlened above the man
hole. For Obvious rusons. man
holes large enough 10 acc0m

modate the man and his safety 
gear should be providecl. ~ as 
a 24- diametet lor cirCUlar ones. 
H manholes .re smaller than 20-
in the largest dimensiotl. wrisI 

.- harnesses often .re practICal. The . 
Iree end o. the Iilekne should be 
secured to a filled object. • 
should be anended by an ob
servet who will keep the man in 
the Iat* always within his vtsion.· 
The observet may p.ss tools. He 
mUS! have no other job which wit 
lake his anentlOn away from the 
man in the lank: which MIl inler· 
tete WIth his anemplS 10 wilh
draw the victIm by we of the life
line: or which wit require his 

,. 

I50S 

~vtng.he VtCInIly of tn. 13 ... ·• 
any lime Whalever. 

.n case 0' emergency. Ine our. 
side Observer muSI ne'4.r enter 
the lank un.d he IS relteved at hIS 
pos1. II is his iob to summon .. 
immedi.tely (varIOUS alarms. 
SUCh ~ a whislle. may be usecn: 
10 anempl to 'emove the VICWII 
by use of the lifeline. ~f'14 fo per. 
form aa oftIet necessary rescue 
functions from outside. Upon !fie 
arrivaf of help. he may enlet the 
laM lor rescue wortl only when 

he is assured ilia. "'s 0UCSIde 
assistance is adequate.' Sudl 
safely absenters should be ~ 
ltained in basic F"lfst Aid J)nnCI

pies. SUCh as rescue tl'eaChng 
fedtniques. Rescuers encenng 
tank must be protected wllh Ifte 
safety facilities required by !he 
situation. i. ••• lifeline and hamess. 
and proper per~1 prOlectlVe 
equipment. For rescue purposes 
at least one unit of se"-contained 
breathing equipment should be 
Iocatecl outside and conveniens ID 
the aa.~ lOgelher with harness. 
rope. and such other emetgencr 
equiprnenI as may be indicateel 
n is bellet 10 have 100 mudI 
equipmenl at lhe job site lhan 100 
Ii~ late! Where hazardous 
chemicals may be contacted .. 
1M ccuse of tank work Of wner. 
the possibiily of fire is involved. 
a charged hose line with spqp 
nozzle Should be available near· 
by. The numtMt of men in a I .... 
parlicula"rty lit the time 01 burning 
or' welding. mus1 be reduced ID 
the absolute minimum necessary 
for ... WCft( itself. 

The supervisors concer"ed must 
be tnined to be on the .Ieft. 
before and during the jol) 10 ~ 
led and conect immedtately new 
and diffetent hazards or to SlOP 
the .n until the new hazardS 

F. Cleaning Tanks Containing 
Flammable Materiala 

1. Genera' Precautions 
A. Workmen must be farm.. 

with rare and accidenl pr .. 
venlion regulall()ns and 
compty with II'Iem in every 
respect. These regulations 
cover fi,e. ellplOSfOn. as-
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phy.'.lllon. and POSSlOHt' 
poesoning "om loac mea
. lena 

a. Before lank dO..-ng oper
allOftS ate sta.ted. a. 
SQUlCH 01 ignitIOn SUCh' as 
0CMft 'iles. ~ automo
bi .... ele.. must be temowed 
01 "elimlnaced fIom ... w. 

. cinlty. Wend and -.ather 
c:onddioM cnust be c:on
sidered. Work must nac be 
Slatted if ..... wind might 

· cany highly ~ 
vapors inco an atea whete 
they 0 could . creace a fwe 
haZard. No 'NIChes 01 

. light .. may be dtried. and 
,SmOIUng must be Sfricny 

prohibited. 
C. Workmen will be- provided 
." WlIh proper equipment. in

cluding .;.: suitabIe-. dolhing. 
"~ . proper, eye 01 face pro

.. tection. tools. safety befts. 
safe., &nes. 0 • and fleSh air 

;, hose masks when requited. 
.... The t.foteman '. should see 

· that ~ the ,equipment is 01 

" procMt .. type •. cieM. and in 
. .. good condition." and ItW 1he 

workmen are. propattr in
, struc:ted In its use. ", 

O. Workmen Ite not penniCted 
to enc ... tanks until the lank 
has been "SCed and it is 
definitely d« • .:nnined that 
lhe vapor concentration has 
been, ,educed 10 the point 
where there is no d3ngef. 
AI aI times llammable 01 
Iox~ cr._a must be as
sumed ,to be preHnl until 

· tests _ have been proven 
otherwise.. 

'. J: 

NOTE: Tank vapor concen
Irations should be testad 
wilh ~ approved gaS ~ 
CectOl only such as the EX· 
PLOSIMETER.. See Pn:IptIr 
operatiOn 0. .~ers. 

E. While· woRing in the ..... 
the atmosphefeinside must be 
rechecked penodic:aIr for 
dangerous vapor mixtures. 

REMEMBER: 
mixtures may agalft be formed 
through admtssion 0' ~mm. 

. . ble vapors ", liquids 'rom 01""
SOUIen such as an unbtanked 
line 01 c:onnecUan. a break in 

lhe tank ~Com. ~. sedt
ment. sidewall scaa.. ele. 

.. ' 

15·6 

F. WOlke,s mu5a ·"-.lVS 1\.1'10 
a clo~r path of C!5C.'lQO 'rom 
lhe CaNI. They SI'IouId bea, l 
in nund ,,, .. lI'Iey may "ave , ~ 
co use" 1ft a hurry. ladders 
$llGu1d be used when a tante - f' 
muse be entered 'rom abov .. 
They shGufd be left Secut" 
un~ the cua man is CUI 
Ifte tank.. ) 

G. A safety tnaft (commonly • 
ailed -rIle .a'Ctn must be 
outside _ lank. anytime 

anyone is inside. In case of ., 
an emergency. the safery 
man musr not ent., the 

tank until he secures more -I 
hefp. 

H. Where IigfICs are needed. 
use only lights agc)rQVed 101 

c:amtJustibIe acmospl'lefes J 
by Undefwriters LabOratories. 

I. Where powet 100Is are used 
co dean laMs. •• treme car. 
must be ex.ased 10 keep J 
from damaging or marring 
the tank. 

J. Goggles musI be worn ., 
when cUai;ng rivets. scraP- , 
u;g sea .... .,a~ pow« J 

-tools. and digging residue 
with a pick 01 sho¥eI. • 

K. Whete gas 01 vapot may be J 
present and where a spa'" 

.. may cause ignition. use 

toOls and equipment of nor oJ 
spartcing material such· a_ 
wood. fiber. bronze 01 be
ryllium copper. 

L Sleam· lines. if· used fel' 
heaCitlg and venliIaCing \he 
tank.. must br grout\ded ·to 
the tank sheI 10 prevent 
static acc:umuIation. 

M. HoI work (~ rivetitlg. 
etc., Shall be permitted in 
tanks only aft., the' canlls 
are reasonal:lly crean and 
lests have determlNd it 10 
be fre. 01 1IaIMiabI. and 

, roxiC: mixtures. . . " 

N. If • possibility Or an OKY9en 
defICienCy exists' in a Canlt. 
blow· fresh ., into .. : When 
a tank haS been dosed tor 
some lime. rusIin9 (oU
daclOft, 01 the tank metal 01 
mal";_s in the ~nk may 
cause • deftCienc:y. In tN! 
case. no one may ~ ... !n. 
canlc WlChOuC a suppl,ed aot 
hose mastl Mtore cne ,.". 
has been prOQefly venlf
lated. 00 not use Catllsle 
masks wnete Chef. is a 
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posSIble ozygen dOfliCe1Cy. 
O. T:tt* WOIkOfS OVCfc:omo by 
. vapors must be .omovcd to 

• _ fresh w emmedIatety and 
art"~ IOsplfattQtI ~ 
ist.,ed unl1l breathing ' .. 
sumes. Cal • doctor at 
once and keep IN resusci
~ted INft quiet and walm 
until breatninO and cilcu-
1a.1OI'I become nonn .. 

P. Repon al injuries to your 
Ioreman ilnlMdiatety. 

Q. A wen Otdel must be pro
perty authOnZed before 
wen of any lUnd is perlonn

. ed wher. 11'1.,. is • possible 
• e~ - . vapor coneen-

: Itation. 
A. Adequa'. r.,e figh.ing equip

· . menI must be on tw1d for 
any fire which may result 
from any phase 01 !he tank 
deaning operation. OB
SERVE THE PLANT FIRE 

- RUL£S.~ _." 
s.' When the .... is dean. 
, car. must be .zercised to 

see that .. roieign ma.erial 
SUCh as _ lools. pieces of 
pipe •• re.. are removed from 
the rank befOre II is paced 
bade in senrice. 

2. Proper Use of Fresh-Air' 
Hose Masks: 

When frestl·awhose INsks 
are used. the following safety 
precautions must be obset\'ed: 

A. Approved fresh-u hose 
masks and life&nes n..st be 
wom br men entering tanks 
Unless ventilation - has ..... 
duced flammable vapors 10 
G.'%.- .-

_ 8. The mask n..stbe~ 
· " inspected ..tet found IQ be 

in' safe oc*ating condition 
before usinSr. 

C. Hats or ca,. IhouIcS be ,. 
! moved. The mouth Shall be. 

cleared of1ObacCll. etc.. betor. ;adJUSting mak 10 
the head. 

D. AI linings on the hose and 
mastl must be tighC. Ther-. 
Shoutd be no IeUs around 
In. 'ace piece . 

E. The air ""~". to the hose 
leaGlng 10 the mask musl be 
kept ~ fresh uncontamin
ated air. 

F. Any person wearing the gas 

.. 
'. 

15·7 

const:!nt Ob~vahOn Oy ~ 
O'h., man wftdct he IS In me 
rank. Two or more men 
Should be available to aId 1ft 

his rescue Should ". be
come unconSCIOUS, 

G. If a worIunan is oYercorne 
by vapOtS., he must be re
moved to fresh ., '"'"'edt
alet(. MirICial respraltOn 
musl be admInistetN until 
he 'esumes bfealhing. 

H. A dOctor musI be caned .
once. The resUSCItated man 
must be kept quIet and 
warm until breathing and 
orCUlation have become 
normal 

I. When it is necessary fat the 
lescuer 10 go inside the 
tant. the rescuer fitst must 
gel help and then eQUIP 
himself with adeqwale r .. 
spiratOtY ptOlection before 
entering the tanlc.. 

J. Gas-maskface pieces must 
be deaned and sterilized 
after use and put into c0n
dition for use again. 

K. Wortunen ale noll ~mil1ed 
to enter taMs contairw1g 
101ue: or inflammable 
mix'ures wilhoul the •• -
pressed permission of the 
~nt superintendent -or • 
supenrisor delegated by him. 

L ,.. injuries must be reponed 
to your foreman immed&a!e¥ 

3. Proper Operation of 
Ezplosimeterw: 

'r The indMcIual INking tests 
WIth the Esptosrmeler must be 
thoroughly familiar WIIti II'Ie in
strument and be satisfied that 
it is in proper wortung order •. 
The IoIIowing .recommen
dations Should be obSetVed 10 
insute proper operatIOn of IN 
EzpIoSlmeter: 

A. The batteries in the e sptosi
me.er should be replaced 
monll'lly with 'resh batteries,. -
or more often it used 
frequently. 

B. The inSlrume'" ShOuld tie 
ch~ed before .. is used br 
placing the open ertd at II'Ie 
samcH line "'to lhe ~ 01 
a bollle c:oma.n!n9 benzal 
(CAUTION: 00 not allow 
lhe open end 01 lhe SiiII~ 
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..... ..,_.-
benZOI.l nlO asQIrOJlor bulb 
st10UId be squeezed until 

, ttMt, ,~ deftnitofy 
, $flOWS an e~ INt.". 

The UIftC)&e liN shOuld 1h4n. 
be retnO¥ed 10 normal almos
"'*_ MId," instnHftefW 
purged., by squeezing the 
aspirator. unIiI '1fte needle' 

, goes bade 10 z...... . 
C. NW c:hedQng IN ~ 

mew. .. needle is again 
,acr;,s. ... 10 zero. by IMans 
01, t.fte rheostat. and me tank 

"is Ihen sested. 
O. Tri tests should not be 

, made in the presence 01 
see... ,', 

E. AlW tesIiniJ .". tank. !he 
" , Explosimet .. ': ShOuld be 

;.. ,-' aQain., recalibrated and te-

'" cheCked by sampling the 

~~ 
.~ .;~ A .-r .... ' .~ ~ ~ ,"\ . 

4. ra~ _Pnparation: 
:J-.,.;.., ";.f!' .... J.' '; 

A. ContenIS 01 the tank must 
, ~ be ~ ciUi as campier. 
, ;,,":,~--pOIiSitH'Chtough !he 

" regulat pump-out line. When 
":: desir~,~ wacer,': can be 

added .ID ... ,aise the liquid 
. ....,.. toil. pump SUdion to 
remove additional or po~ 
bIy at of IN liquid contents. 

B. SUPpIJ 1M. and swing lines 
must be IhoroughIy washed 
out' and 4iither blanked off 
c:IoH 10 the tank with slip 
blankS between nange.. or 
disconneded. and provided 
With bur plugs or blank 
flanges. Do not rely Oft 

VaNa tor positNe shu1Off. 
. C. TM, tank must be purged 01 

.. ,1Oaic or explOsiYe yapcn 
before woftcmenmay ena .. 

. ItMt'tank 10 remove ,esidue,. 
, 'Perform repair WOtIl. efC. • 

O. PreParing ~ 
SIc:ir~g_ Tanks:',~ 

:'1.... .... '. 

This type' Of vess.I tequires 
•• lra care 10 prev.nt lea
age 01 IIammabIe liquids or 
vapors ftOCft the outside 
ground area into !he taM 
after it has been cested ~ 
found vapor·" ... Lines into 
or from IN lank should be 
isolated so tNt vapors c:.an
nee dnft into the area or into 
&he tank. 

15~ 

'or $1101. lanlls ~o not 
applicaCIe for 'anti "'ges. 
Suc:ft vess. are .1 subject 
10 !he tegulatlOnS Of 'he 
U.s. Coasa Guard for tan. 
vessels. 

F. f'qpaIing Tanil C¥s: . 
The material in tank cars 
can be divided toughly into 
two divisions: 1hOse contain
ing oils such as ceosote. 
eCc:.. incI !hose Corqining 
the heaviet INteriai SUCh as 
tars. pitches. ItC. ' 

The cars COftIaining ods 
should be tIIofaughIy steam
ed. Th4n .". 'steam ShOuld 
be shut 011;,"" tank cat 
should be permined to cool: 
it ahoufd be ventiJated. and 
gas tests Should be INd •• 

Tank cars. which have been 
used lor-tar Or similat ma
terial. should be ventiJated 
for 'at leasa we hours tiefore 
sps InCS .. 'iftade. Sleam-

, ing shoUId~, be used if 
", dnitaCle. ,~:, 

G. Tank cats must be steamed 
dean when welding and 
CUlling ~ations are done 
inside the cat. When weld
ing is petfonned on the out
side of the cat; the lank 
should be live steamed for 
20 .. minute. 'and s.eam 
staOUtd 'be .... in car while 
welding. 

H. A ,saf.ty man must be 
, placed in dendance un&tl 

1M op4iraCion is proven safe. 
L.When !he can ~e not pro

'YM18d M.Chapermanent in
side ladd«. a removaCle 
laddet must be us.ed. .. 

"shoUld be a ... constructed. 
light metal ladder t~t WII 
extend 'tom the Cottom of 
the car into the dome. How
..,.,~ it ~ not prottude 
tfvougtI the hole in the, 
dome of the cat. This woutd 
nat allow a man to ent_ 
Uvough !he dome in.o She 
cat. • 

,J 
I 

1 

1 
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o· .~ 5.V~, .. ' ... 
. '. ~~. i 
:! Belot. '-artuMft _ •. Ianka. 

~. . ,'{ " . '''satisf.Ctary venlllataon must be 
L ~ .~;"' .• stabhSNd in," CUlL Quit • 

. ; often ....... ~..", is not 

[. C, sa .. ~. ,... "is ... 1ft 

, " uncIetgwound", ta ... and 
lank Qf$ wNc:h ftOlmally at. 

"equipped wiIh. A:Ine opening. 

G 
t1 
(l' 

Therefore. ... use '" wind 
sails. .am 01 air aperated •• -
NusWs. 01 efedriCaly dn¥eft 
bIowIIer:a ma, tie requited. N6 

, "," tnOWfS 01 .1I\aUStefS ShOuld 
be bonded 10 1M lank and as 

" ,.: ,:...ciric moun aut aM spark • 

. {\_~,~.;,' . ~ >.~.;: . 
"i' . 

,.' ·AddiIianaI ventiation may be 
" '. obtained in tank cars by the , 

;, : 'use ell :waw. :',WiIh a .,;a,... 

: 

(1 :" ,--' -'-'-:-,::..badc.~ car., ~ wat ... may be ,,;_' _"_" .. ____ ,,_ 
..~. ,sprayed on the outside 01 1M' "- . -, ---

, . : ~~:':':car~ With an iftsuIaled C8f. 'c:aId} 
,;'~ :;,. _t.,Ny ",'~ed on 1M 
'. J.i, inside 'of 1M car""': 01' 1M -
':;'<car~'1iIIed With colef...., and ' 

. .,t,~·theri' draifted.. cOles water n.n. 
(

OJ ",~""., :·::t,~~ ~ ~.ain coifS in UWt 

J) ,:~~:;~::;:~:~~,~,~ 
~;"".~Ihe:~.,in \he car. 

_. •• t.'.~.?" • ~ "" .'~ • ~ ~:~.~ ••. :~ .. ~,. ,: .• •. _; ," 

I.i c: ,~'~~0~~gT~,' 
," .AIt •• taM has been purged 

{
'j'" ' -: ,.: , '~ ~ed to be he 01 as 

, , .. c." "''dangerouS 'gas. . some plants 
":'.-> ~ha'" distributed slaked line on . 

f} 

rr 

" - ~, ~ the'..m.ining residue '(t»efate ' 

~ enter''''' .... , with 
~ resulls.1M _ked lime 

':-1ends 10 rid'" lank 01 undnir·' , 
, .". odcIQ. • Us alsO been 

eound desirable 10 add lime 10 
, 'the •• Iet' .m.n bOiling' out 
" tanks. J'. ,; , 

(t ' 
L.l 

: ~~~ : ';" 

, 7. CyHnder EntrY'" ',' ' 
. ..: . -' . ·~.·t~t:,~~·~:· 

\} '-' 
! 

:. A. Encty 01 • cylinder is pr0-
hibited unII 1M bridge raI 
'ha been .~ or the 
brit'taken out 01..,.. by-'- - --.-
posting signs 01 blue lags. 

8. The doOt MCInd 10 pt~ 
, vena dosure. 
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[-(OPPERS 
1,-: ChemicalS 

and~tings 
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'.y ~l. 1977 

fa.,,' acy". C.- ........ 

MATERIAL SAFETY DATA SHEET 
! (~ .., u.s. 0-•• " ........ f u.- -c._ . ...." II ...... ' ........ '" UI-oOS41 

WHILE THE INFORMATION AND RECOMMENDA nDNS SEt' 
FORTH HEREIN ARE 'ELIEVED TO IE ACCURATE.u OF THE 
DATE HEREOF.' KO/¥ERS COMI'ANY MAKES NO WARRANTY 
M TH RESI'ECT THERETO AND DISCLAIMS ALL LlA.'LlTY 
FROM RELIANCE THEREON. 

(.I Ko . ers Com an •• ·Inc •• Wood Tr~ati~ Chemica" De t. 
I ~ y •• cY" •• -c •• 

314 77Z-ZZ00 
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1 
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( ~ I'NolteoleNT . 
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... - .... e,", beavier than a 
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e ......... , • 
wa" ••• , W"I'. 

) . Cl'l:n B EJCirtgubh'er, W&t~r Co'!. (oa..". Co2, Dry Chemical 

\-' ............... -.~ ... ~ .. . 
I NA 

a5towC!r ~han "!ther 

I 
~ I \,"-, ------------

...... tee " .... ,. ••• "_OC&.,,_c. 
We,,:' Cull pr:;)::~ction ~lothi"g. Do nQt 3.110'" a.~v expof:~:! boc!" '~lr'far,e,. To!\~· va,pon 
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r~'lATERIAL SAFETY DATA SHEET 

..... .- ~ ...... T ".~". 
e c . .~! lon .!l 

,...- .11 • .., •• ia •• I"I. 
, " 

i.;I. eoug'" '"I· irritation or 'lose. thrOAt. eye 
~ ( 
." .e!ab.,Uc stimuh,llt. -:aU~ttS hyper.hermi&. 

o"'~ !o fresh air. III ea.set o! eye contact. 

-\.t;er •. AVOrD ASP~R" -;!O~. Repea.t untilvomit; .. i. c:t.ear._. get ~edi:at attention. 

.&",.00".·- -.. 

~YMc •• z",nON H=~--------------~--------------------'------------------------------------------~ ,_0 ... , -~ 

Rubbe1:' • . Chemica.l 

TOLS003801 
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"1 25. ° 1977 

r 

MATERIAL :t"or-c:.-I • UM." ~I" ....... 
c ....... .., u.s. o..-t __ .. a... .... Mft • ....".,...,... •• ".,'" UIMI~' 

Wltll.' THE 'N~OIfIAA TlON AND II.COMM,NlJA TlOIG SET 
'OIfTH HEIf"N Alt' •• LI£V.D TO •• ACCUlfA T. A.f 0' TH6 
OA T, H'It'O~. ICDI"ElfS CDMI'ANY MAIC,S NO WAlflfANTY 
WITH If EVICT TH.If,TD AND DISCLAIMS Al.L I.IA.'LlTY 
'If OM RELIANCE TH,If,ON. Soec:ialtv Wood ChemIC 

............ c "0. 

I 1,~~~~~~~~~~~~ __ 1V_o~o~d~T~r~e~a~~~in~~C~h~e~rn~i~c~a~ls~O~e~~ ______ ~~3~~7~7~Z~-~2~2~0~0~ _______ _ 

J 

f 
{ 
,-

f 

t 
f 

r: 

Pf''l~a eb 101'0 enol 

Solvents 70 500 

Ketone Mixture <s so 230 os 

. , 

<lmm 

8 ... _C t • ... " ... , ..... 

.pee ......... e ........ " ......... cc." ••• 
Wear full proteetiOft clothing. Do not aUow any exposed body sudacu. Toxic vapon 

iven off (rom a Cire. Use .elf-contained breatbin ratus. Burn in roduce 

drochlodc aci.d. carbon monoxide. 

TOLS003802 

--- ··~~----------~-_o ______ _ 
... -----.. _----------
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;( netabolic' stimulallt, causes hyperthermia. '-. -'",-, 

oJverlts: irrita:in es and muc:ous membr;Lnes. Inhalation 

• 
:-ater •. AVOID ASPIRATION. Repeat until vomIt is clear. Ciet medi.cal attentiOCl. 

.%"""00". ~~MC"'Z"""ON ~~ ____________ -& __________________ • ______________________________________ ~ 

... 0 .... "" . 

: •• _ , t'AKC ..... CA ...... "C .... t. I •• CLa •••• o •• PILLe. ~. . - .~ ~ :' ........... .:~,. ... ~~ ......... ~~ ... 

;:tf!. ,e sourc:es of ignition~" Avo!d contact, avold bre.thin n. Use 'rotedive mea~ 

l·s outlined ill Secttcia VDI below. .Absorb spill. with all 'absorbatlt sach .~; S . 

?~ .. _essed clay;"Large spills can be diked aIld pumped into a wa'ttecoftt;';er~"See .• ~ •...•.. 

3edio."l IX'below. 
ifi .'.PO.&~ .. &+ .. 0. . ,", . " .. , 
Disposal mast be carried out ie'accordance with local. sta.~e and federal re ulatioas;: 
pef)~ac:hl.$)ro~eCla:':is tOlCic toJisb.· Do qot ~iSDOII. e near a. er clra· strea a or . 
~o'hes of water. ~ury a~:ror~ant materIa! 10 (" 

':emperature incineratiexi may be used •. Do ftotulcmerate closed caritamer ••. 

• • ",. ,--. ~ " ";".', .~.:i\(, •.. __ ",,.. 

rtlcula.te matter'maska( 

.TII." 
•• TCC"IV .... ove. .y. , ...... en •• 

Rubber lo~ies" Chemical es 
.. • we ... ,P .... 

~ ..... ",~. -, . 

.. 

l 
J 

I 
J 

i ' 
I 

} 

I 
J 

1 
• "C'-WorIO". '0 .C fAC"" '" .......... ". A .... TO_.... . . 1 

Store in c:losed. properly tabeled c:ontainera. Avoidproloaged and/or repeated breathia.g , 
._L ". ol mist. ,vapo:-s. ot' substafttially saturated atmo:.pnere. A,void contact with skill. Wear 

~rQved goggtes. Do not atomize. Use only in welt vea.titated area. Keep c:ontent. and 1 
~ .1y treated artic:1es away from flame, Cood and livi.cg~taa.ts • 

••• C .. "T.O". .... 1 
. lot take internally. Wa:osh contamhated c:lothitnl before reus14l. Discard c:ontami:1ated I 
shoes. Appro·red (USBM) respirators c:an be used tl oxygea level above 16~ and vapor c:on
centu.::ion. ~ow rr'''1 ••. oiherwts! u~e s.ilf-conta i!1!icl unita·t OJ) {,o')t Qse whet1 te erature I e.xcee<lS 1~(11 • • 'splt ed, blO, ttp w:.n an absor. ~Iant ma erla such all S eedl- r 
~bso .. '>ant, a processed day sold by Mineral 8£ Chemicals Co. ~ Edi~OQ. N.1. 

.- l'< ,- ~"', 
.i. i".. _~. , 

J 
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l 
I 
I. 

f • 

L 
{ 

COPPERS 
Chemicals 
and Coatings 

! • 

} .~~ ...... . 
. 5137 Sou~hw~st Avenue 

.... e .... e •• ay • .,. 
I~ ••• 'I 
" .. _ oc •• on 

.837 

MATERIAL SAFETY DATA SHf:.t:.1 
c~ .. _ .., u.s. o...n_ ., &.tOot "C._'IaCI., Sl_.~ '0 ....... c...sa-oos .. , 

rwtlL~ TH' INFO"ItIATtON AND ".COMIttI'NOAnoNS S,T 
FO"TH H.R"N AIf, .'LI'V~O TO ., ACCtJlfA 7T AS OF TH' 
01. TE H,REOF. KOI¥'ERS COItAI'ANY MAKES NO WAlflfANT'I' . 
WITH If.PEcr THflffTO ANO OISCLAIIItf$ 1.1.1. I.IA.'I.IT'I' 
FifOM RELIANCE THflf.ON. Soecialtv WOOd Chem.al 

Wood T (" e~tin Chemicals De t. 314 772- 2200 

85 

Ya_ ••• C •• V •• 
aT." C 

soo 

C"& ..... ~IO • • 14"' • 

2000 

(.v"'~ aCnATC •• , slower than ethe 
.OIl.V."C'" 
waT •• ·", ."'. In 

~c ..... • , •• PUUt." •••• occ." ••• 
Weill" {ull protection c:\othi'3g. Do not allow any exposed body surfaces. Toxic va.pou 

ivea. oIl (("om a fire. Use setf-conh.i-led breathitt ratu8. But'niD. roduce 

h drochlori 

TOLS003804 

.--.. -~.----
-.". _._------ ----_.-.-.. 
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TABLE 1 - GROtnfDWATER SAMPLE RESULTS 

Static 
Depth to Water Level 

~Aml;Zle ugLl fee Wat~l::a f:t* 'ft. ~Ll *11 
( 1) (2) (1) (2) 

KW-A <20 NA 6.61 13.78 14.74 83.36 82.40 . 
KW-B 2300 1000 6.57 14.79 15.54 82.04 81.29 

KW-C (Dry) 

: HW-O <20 NA 6.60 14.29 15.24 83.64 82.69 

HW-E (Dry) 

KW-F <20 - NA 6.43 15.27 16.02 82.70 81.95 

KW-G (Dry) 

KW-H <20 NA 6.64 13.78 . 12.10 83.71 82.65 

HW-I <20 NA 6.38 14.57 15.23 83.43 82.7'1 

River 25.67 24.67 

(1) As measured on 8/20/87 

(2) As measured on 10/16/87 

* Distance from well stickup (or pier reference point) tC) 
water. 

** Relative to TBM established by TOe· 

NA - Not Analyzed 

TOLS003805 
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Kay 21. 1~6 

Johll Rudd-ick 
Century !DViroumeatal Sciences 
One S. V. Columbia. Suite 1222 
Port1a.ncl. OR 97258· 

Dear Johll: 

---'. .• 

. . . . 
Here are the Pea~a results froa Tt.e oil: 

VII-a 
HV-4" 
VII-! 
vp-r 

~eDtachloropbeftOl conc • 
. . ,.a/l (p,b). 

.: -' . :. .., :.. '. :. . 2:~6·· . ,:::~,,; - . 
6.1·. 

..•• _'. :.. . <1.0 ' .. 
'. 1.4 .. '. ~-.. :. 

If you have any ·questioaa. ,leu. pheme. 

Sincerely. 

Valter r. Iuraa 
. Orc&Dic Qtew1etry .Suverv1aor 

wrS:lk 
• ' •• :.:. _ ....... t ... 

~ ....... 

P.Q 80( 1174 • fIM). at 9n'09' (S03) J82-6.432 

• ca:r--- . J .• -

.... -
~ -

l 

I 

1 
., 

I 
I 
I 
I 
I 

I 

\\fm!r • Feed· Soil- Ca1sau:Dcn Maerials • Cen!nI ~ Sfnia!s. 
TOLS003806 , 

32319 j 
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TABLE IlI-5 

TIME OIL CO. 

COORDINATES _ 12 FOOT PCP CONTOURS 

CODE X Y [PCP) 

K -42 SS 2.3 

L -66 SS 2030 

M -91 55 690 

0 -29 -38 38 

P -54 3,8 450 

Q -78 38 1150 

R -17 20 1 

S -42 20 217 

T -66 20 90 

V -2 2 3.4 

W -29 2 1.9 

X -54 2 1 

Y -78 2 720 

Z -78 73 1 

6 -66 91 0.94 

5 -54 73 0 

4 -29 73 0 

3 -42 91 0 

2 -54 109 0 

1 -66 126 0 

NOTE: [PCP]. CONCENTRATION OF PCP (mq/Kq) or (ppm) 

32319 
25 
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TABLE II 1-6 

TIME OIL CO. 

GROUNDWATER ANALYTICAL RESULTS 

(AUGUST 4~9, 1986) 

WELL NUMBER STATIC WATER L:EVEL pH 

MW-A 
MW-B 
MW-C 
MW-D 
MW-E 
MW-F 
MW-G 
MW-H 
MW-I 
RIVER 

NOTES: 

" 

32319 

(FT BELOW TOP OF CASING) 

14.06 6.80 
15.07 6.70 

DRY N.A. 
14.48 6.53 
15.22 6.54 
15.44 6.57 

DRY N.A. 
11.28 6.91 
14.75 6.77 
25.70 N.A. 

(PCP] • CONCENTRATION OF PENTACHLOROPHENOL 
ppm • PARTS PER MILLI0tl( 
N.A. - NOT AVAILABLE 
N . D. • NOT DETECTED 

26 

[PCP) 
(ppm) 

N.D. 
N.D. 
N.A. 
.044 
N.D. 
N.D. 
N.A. 
N.D. 
N.D. 
N.A. 

TOLS003808 
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! TABLE 111-3 

TIME OIL CO. 

1 
COORDINATES - 4 FOOT PCP CONTOURS 

I 
l CODE X Y [PCP} 

1. J -17 55 3.6 
K -42 55 10.5 
L -66 55 7200 

1-
M -91 55 22 
N -4 38 238 
a -29 38 23 
P -54 38 15 

f Q -78 38 2205 
R -17 20 50 
S -42 20 184 

I T -66 20 534 
U -91 20 55 
V -2 2 380 

f 
W -29 2 8.1 

1 X -54 2 1.3 
Y -78 2 598 
Z -78 73 2 

\ 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

r 
I 

{ NOTE: [PCP] _ CONCENTRATION OF PCP (mg/Kg) or (ppm) 

I, 

TOLS003809 

32319 
23 
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TABLE III-4 

TIME OIL CO. 

COORDINATES - 7 Foo'r PCP CONTOURS 

CODe x y .(PCP) 

K -42 55 3 
L -66 55 8400 
M -91 55 1 
0 -29 38 13 
P -54 38 130 
Q -78 38 700 
R -17 20 500 
S -42 20 1130 
T -66 20 75 
U -91 20 5 
V -2 2 1 
W -29 2 1 
X -54 2 1.9 
Y -78 2 700 
Z -78 73 7 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0.96 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: (PCP]. CONCENTRATION OP PCP (mqIKq) or (ppm) 

..... 

32319 
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I 32319 

CODE 

J 
K 
L 
M 
N 
0 
P 
Q 
R 
S 
T 
U 
V 
W 
X 
Y 
Z 
6 
5 
4 
3 
2 
1 

NOTE: 

TABLE 111-1 

TIME OIL CO. 

COORDINATES - SURFACE PCP CONTOUR 

X Y (PCP] 

-17 55 2.3 
-42 55 1200 
-66 55 0.7 
-91 55 1.8 

-4 38 6.3 
-29 38 176 
-54 38 75.3 
-78 38 620 
-17 20 891 
-42 20 736 
-66 20 1600 
-91 20 0.7 
-2 2 5 

-29 2 354 
-54 2 44.5 
-78 2 19 
-78 73 537 
-66 91 0 
-54 73 1.4 
-29 73 0 
-42 91 0 
-54 109 0 
-66 126 5.7 

[PCP] • CONCENTRATION OF PCP (mq/Kq) or (ppm) 

TOLS003811 

21 

BZT0104(e)040632 



TABLE 111-2 

\ 

TIME OIL CO. I 
.1 

COORDINATES - 2 FOOT PCP CONTOURS 

CODE X Y [PCP) J 
J -17 55 3 
K -42 55 8.8 
M -91 55 87 
N -4 38 3.1 
0 -29 38 59 
P -54 38 16 
R -17 20 34 
S -42 20 252 
T -66 20 123 J U -91 20 44 
V -2 2 260 
W -29 2 15 
X -54 2 4.5 
Z . -78 73 14 I 

! 6 -66 91 0 
5 -54 73 5.6 

J 4 -29 73 0 
3 -42 91 0 
2 -54 109 0 

I 1 -66 126 0 , 
~ 

NOTE: [PCP] - CONCENTRATION Ol~ PCP (mqIKq) or (pplIl) 

1 
J 

J 

"- 1 
} 

TOLSOO38~2 
J 

22 

32319 . 1 
. ~--- - -- -- ----- -- ------. 
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32319 

S~~L! POI~~ COORDI~AT!S 

::,3URE r::- 6 

1 • 
(-66, 126) 

2 
• 

(-54, 109) 

6 3 
• • 

(-66. 91) (-42, 91) 

S 4 
• • • 

(-78. 13 (-S':', 13) (-29, 73) 

K .. 0= - L It J 
• • • • 

(-91. 55) (-66, 55) 

'II 
(-42, 55) (-17, 5S) 

p o 
• • 

(-S4, 38) (-29, 38) 

u'· II T S B. 
• • • • 

(-91, 20) (-66, 20) (-42, 20) (-17. 20) 

II 
y X \l 

1J(~78. 2) 
• • 

(-S4, 2) (-29, 2) 

N 
• 

v 

r 

/ 
NORTR 
1"·20' 

!I __ -

• 0,0) 
(-2, 2)~ 

-#--~==========================~---

TOLS003813 

19 
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FIGUiilE III- 7 

APPROXUfATE SL1tFACE TOPOCR.o\PHY 

WOOD TREATUrc CHE~tICALS AREA 

\ 

TIME OIL CO. - TOPOGRAPHY 

50038"\4 
,QL 

J 

I 

20 " ~ , 

I 
I 
I 
1 

1 

I 
1 

I 
I 
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FIGURE II!-lJ 

"I"IU.X = , 3S 

§ 
I cO • 

CO 

"noaH • -5 

TIME OIL CO. - 12 FOOT PCP CONTOURS 

,OLS003815 
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FIGURE III-S 

S~!PL£ POINT LOCAtIONS 

1 • 

NORta 

1"-20 I 

WOODTREATING CHE~ICALS 
WAREHOUSE 

j 

" I 2 
• 

6 3 
• • 

s 4 
• • 

L It 
• . . 

l' 0 
• • 

WOODTREATING 
TANK FARM AREA 

T S 
• • 

X \l 
• • 

; 

18 

J 
• 

N . , , 

R. 
• 

v 
• =-

TOLS003816 
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'I'tu.X • 135 

8 -I 
• • 

% 
5 x 

TIME OIL CO. 

:!~UR;; III- 2 

00 

00 

'naN • -~ 

o 
a 

"" ... 
Ie 

4 FOOT PCP CONTOURS 

TOLS003817 

15 
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IJI.' 

TIME OIL CO. - 7 FOOT PCP CONTOURS 

TOLS003818 
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TABLE IVF 

TIME OIL CO. - PORTLAND. OREGON 
PENTACHlOROPHENOL IN SOIL 

Prel1.fna~ Surface Composites 

Area PCP (mg/kg) 

A 

o 

G 

13 

660 

860 

17 

,OLS003819 
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§ 
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• 
Z 
j 
x 

SRH '86 

~. 135 

FIGURE III-l 

'nGN • -~ 

j 

- I 

J 
I 
j 

TIME OIL CO. - SURFACE PCP CONTOURS 

J 

J 

I 
I 
I 
I 
J 

I 
J 
) 

TOLS003820 , 
14 
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I 
TABLE IVD 

I TIME OIL CO. - PORTLAND. OREGON 

Pentachlorophenol in Soil 

I 7 Foot Contour Data 

1 CORE , COORDINATES CONCENTRATION 

I 
;( y mg/kg 

J 142.5 1M (:~) 

( K 117.5 161 3 
L 92.5 161 8400 

l H 67.5 161 1 
N 155 143 (NA) 

I 
0 130 143 13 
P 105 143 130 

I 
Q ao 143 700 
R 142.5 125 500 
S 117.5 125 1130 

I T 92.5 125 75 
U 67.5 125 5 
V 155 107 1 
W 130 107 1 
X 105 107 1.9 
Y 80 107 700 

Z 80 179 7 , 
1 

1 

r 
I 
I "-

10LSOO3B21 

32319 I I 
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TABLE IVE 
TIME OIL CO ••• PORTLAND. OREGON 

Pentachlorophenol in Soil .1 
12 Foot Contour Data 

J 

CORE j COORDINATES CONCENTRA TI ON 
1 X Y mg/kg 

. J 142.5 1lil NA 
K ll7.5 161 . 2.3 

J l 92.5 161 2030 
M 67.5 161 690 

N ISS 14:~ NA J 
a 130 14:S 3S 
P 105 14:S 450 I Q 80 143 1150 
R 142.5 12S 1 I S 117.5 12Si 217 
T 92.5 125 90 
u 67.5 125 NA I 
V 155 107 3.4 
W 130 107 1.9 I X 105 107 1.0 
Y 80 107 720 I 2. 80 179 1.0 

I 
J 

I 
I 

" 
• I 

50038'2.'2. 
,O\... I 

12 

32319 I 
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TABLE Iva 

TIME OIL co. - PORTLANO. OREGON 
PENTACHLOROPHENOL IN SOIL 

Two Foot Contour Data 

Coordinates Concentration 
Core , X '( M9/Kg 

J 142.5 161 3 
K 117.5 161 8.8 
L 92.5 161 N/A-
H 67.5 161 87* 
N 155 143 3.1 
0 130 143 59 
P 105 143 16 
Q 80 143· tUA 
R 142.5 125 34 
S 117.5 125 252 
T 92.5 125 123 
U 67.5 125 44 
V 155 107 260 
w 130 107 IS 
X 105 107 4.5 
Y 80 107 NIA 
Z 80 179 14* 

N/A • Not Available 
* • Data points omitted from contouring 

program to reduce extrapolation error 

9 

TOLS003823 
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TABLE lve 

TIME OIL eo. - PORTLAND. OREGON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Data 

Coo,.dinates 
Core , X y. 

Concent,.ation 
Hg/Kg 

J 142.5 161 3.6 
K 117.5 161 10.5 
L 92.5 161 7200 
H 67.5 161 22 
N· 155 143 238 
0 130 143 23 
p 105 143 15 
Q 80 143 2205 
R 142.5 125 SO 
S 117.5 125 184 
T 92.5 125 534 
U 67.5 125 55 
V 155 107 380 
W 130 . 107 8.1 
X lOS 107 1.3 
Y 80 107 S98 
Z 80 179 2 . 

10 

TOLS003824 
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TABLE [VA 
TlME Otl CO. - PORTlAND, OREGON 

PENTACHLOROPHENOL IN SO[l 

Surface I:ontour Data I 
Coordi na tes Concentratioa Coordinates Concentration I Sample' X Y Mg/Kg Core , X 'f Kg/Kg 

1 81 ' 171 13500 J 142.5 161 1400 , 
2 7f 171 29 j( 117.5 161 N/A 
3 71 161 SOer--:: -- l 92.5 161 N/A 
4 71 151 5450 M 61.5 161 4720 

I 5 71 141 5560 N 155 143 4280 
6 71 131 8760 0 130 143 3000 
7 71 121 4870 P 105 143 N/A 

1 8 71 III 92 Q 80 __ 143 N/A 
9 71 101 20 R 142.5 125 1712 

10 81 181 16 S 117.5 _ 125 522 
] 11 71 181 7 T 92.5 125 123 

12 61 181 9 U 67.5 125 26550 
13 61 171 95 _ V 155 107 317 

I 14 61 161 175 W 130 107 3385 
15 61 151 . 18 X lOS 107 MIA 
16 61 141 229 Y 80 101 N/A 

1 17 61 131 88 Z 80 179 21 
16 61 121 6 
19 61 111 3 
20 61 101 2.5 -N/A • Not Available 1 21 61 91 5.2 
37 81 ·95 851 
38 91 96 1130 1 39 101 91 11 
40 III 98 3.5 

_41 121 98 3.1 - - ------- - I 42 131 99 - 3.2 
43 141 100 -- 2.4 
44 151 - 100 1.8 1 45 161 101 171 
46 71. 84 3 
47 81 85 3.6 1 48 91 86 6.1 
49 121 87 3.2 
50 131 88 1-;5 I 51 141 89 2.3 
52 151 90 . 1.7 

..... 53 161 91 1.9 J - -., S4 171 92 1.2 

TOLSOO3826 I 
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SECTION 6 - REACTIVITY DATA 

.&a ....... s ..... D 
UM ..... lJC c .... ,tt .... I. A .... 

.. ........ ,. A ..... _____ --____ ...:'; _____________________ _ 

Unburned h~drocarbons ~~ ••• D._M."'~.~, __ ~~~~~~~~~~-~~-------------~ __ - ___ - , 
ww Ne. 0_ .. H:J( 
.... yo-rO c. .............. 

. 
SECTION 7 - SPILL OR LEAK PROCEDURES· 

, , ." 
S .... '.T ••• t .. C ...... , ......... _ ....... ...- ContaiJ with· absorb(!nt material. U~e 

detergent and water to relieve\Slippery conditions. 

w .... 01 ......... ''' .. _-.,;:C:.;:o;.;;.m;;.lp"-l;:.e=..::t;.;:e:.-.::c::.;o:;.;mh=.:u;.;:s;..;:t:.;i::.,;o::.;n:=.... _________________ , __ _ 

SECTION 8 - SPECIAL PROTECTION INFORMATION \ 

Trp".' ...... ,., ....... SHU.. .......... Organic canister may be used . v ... su ..... " L ... I c....... ~ "'-tllcal CG-..q 0 ........ lStNcIflPl.i ____ 01 .... (SMcI'Y',-_______ _ 

.... , ••• _ cu __ " __ ~R:.;:u:::b::.,;b;:,.e=r ______ Cpa "'t..u.._·~. _...;G;:,.0:;.;;r;9..;;;9-.;1:.,:e::.,;s=-__________ _ 

\ 
.,. ........ c.cttor.c •• , ..... Impervio~s apron, eye waSh fountains 

\ 

SECTION 9 - SPECIAL PRECAUTIONS 

H ... Clt ....... S'................. Randle in adequately ventilated areas. 00 not 

store near open flarne. 
TOLS003833 

0_.-.. .. ".... Avoid prolonged inhalation of fnMes Avoid eye and skin 

.; contact. Do not take internally. T.a"nder contamjneted cloth;n"; 
."':! 

" I be fore reuse. 

Pr.puecS 81 
.... Toxicology ~ Industrial .. ft'" . , o.r. 2/76 

Similar to Form OSHA·20 EMERGENCY TELEPHONE NUMBER - (312) 332·3560 .... 
32319 
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TOXI COlOC I Ci.l " t4.\:lul IUC 
II~FOi',;·:;, T 10:1 

I. Product Name 

______ - ________ P!!Q:l~: ; ... :; .. 

£d ..... C ........ Iac. 
1100 SoutI\ SftOftCf St·_ 
51. l_Mo,_. 63104 
QI.qQI-l9lO 

HlTEC £515 . _ 
--.~.-. 

2. Chemical and-Physical Propert i es: 

a) Specific gravity .87 
b) Vapor prcssure(mQ Hg) :IA 

c) B '1' • of NA . o •• ng pOint, 
d) Flash point, of 13lJ 
e) Water solubility liTacncaIIy 1n50Iu6Ie 
f) Hazardous pol~erization CJ Yes I!J r~o 

9) Stable aJ Yes o No 
h) Shock sensi tive . Cl'Yes ~ No 

3. Physiological Properties: 

a) Acute oral toxicity 
(L050 if available): . Oral KLD (rats) 25000 .. 30,000 1III/KS , 

b) local effects on eyes: Slisht irritant 

c) loeal effects on skin: SUsht irritant 

d) Absorption through skin: MLD (rabbits) 35-40,000 mg/Kg. 

e) Inhalation effects (~apors or dust): NA 

f' 

4. First Aid Trea~ent: 

a) Skin contact: Vash thoroushly with .oap and vater •. 

b) Eye contact: nu~h rith copious quantities of vater and 
consult physiCian tmmedlac:ely. 

c) 'ngestion: ' laduce vomitins and COQsult physician tmmedlately. 

s. Protective Equipment: 
No~1 usage requires: Cloves and protective face r.hlcld or goggles 

NAKE: 
TITLE: 
DATE: 

.-

-Ll.c:4L 1, r \.tL 
Plant Che:~~ 5t 
7/27/72 

• • 

C..; c.\..-

r 32319 
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-Trw •• N._\o-.-:::N~A~I~,C~Q=6:S~J:-:7~4:J=;-__ . ___________ ~-.. N •. _____ _ 
I sP._ .... '-____ P~oWA1~y~e~$~t~e~r~ _______________ --_________________________ _ 

______________________ , ___________ c ......... ~.-~ Organ; e 

SECTION 2 - HAZARDOUS INGREDIENTS 

MATeIl.A&' 011 CO"~"CHT .. 
Butanol . 10 

. 
Toluene 8 

. . . 

seCT ION 3 PHYS - leA p P RTIES l RO e 
•• mne ........ , ...... HQ ..... e .......... 

; . , 

5 ....... IIrw .. ,,. ,HaO." ", .... ~ -
.9S2 @ 60 0 P ..... 

", ..... O.MH,. (AkW" I ......... ,. .. Hao. ,. ." '"" 
Insoluble .-,,-

,.", ......... ,. ", ... "O( .. ~ 

pH (1, of;solution) 6-e . ~ 
J 
1 

A •••• ' ........ OC ... 

t'lark rec.idish-black liquid with sliqhtalcohol odor, 

seCTION 4 - FLAMMABILITY AND EXPLOSive PROPERTIES 
, .......... t(T ....... ,,, .. » . 

1 
10SOF PMCC - J ,.'.""IIIC. u .... " ,. Air. ,. .,. Vel. I ,--- I I u ... I ' , . 

&.« ................... 

Foam,' CO,,' dry chemical ~" ....... ." ... ""."", ....... -
Fiqht as any hydrocarbon type fire 

__ ............... _H ...... 

May evolve toxic. N02 fumes . . . 

SECTION 5 - HEALTH HAZARD DATA 

T ......... U ... ,,,,_ None established for product. Butanol - skin (ceiling) 

r-~~~~~~~~'"M~a~y--~c-a~u~s~e~co--r~n~e-¥A~a~n-d·-,-s-k-i-n--~i-r-r-i-ta--t-~-·o--n-.---p-r-o--l-o~n-9-e-d~------~.1 

Narcosis may develop. ] 
C:Me"GENC" ANO ~t.ST .1'.0 ."occau ..... , 

TOLS003835 1 
~_=Er~·~~F~l~U~S~h~~w~i~t~h~~w~a~t~e~r~f~o~r~l~s~-m-i-n_. __ ~_c~a~1~1~a~p~h~Y~S~i~c~1~·=a~n~.~ __________________ ~1 ..... 

Wash with soap and rinse with plenty of water. J 
, ..... -

00 not induce vomitinq: Give water or milk. Call a physician. 
........ 11- I 

~ ______ R_e_m_o_v_e ___ t_o __ f_r_e_s_h ___ a_i_r_. ________________________________________________ ~ ) 
~o ... '.7 (7".' (C •• I._ ............ s, ... . 

32319 J 
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I .... __ ..... - _ .. _- - ... -.... _ .... 
. '. Buroau of Lebor Sti\ndatdS 

L 
I. 

------------~~-----,.----------------------------- ---------- ---------------~ 

SECTION I 6/2175 
•• ~fAC1UC("'S """'t I "MlRGtNCY UU".·O", 1010. 

, - (213) "86-761)0 

1
1luf..sm_Qil..,Ct'Ol),-.n). n f C, 11 fo.'!".... .. ' 
DUtlI:;S ,.\_ ..... ~, .... , ..... .)c ••••• 114 ~II' C..t.1 
,10" 011 Center. 461 So., lSoylston Ave •• Los AnAeles. California 90017 
["'CA~ itA"" _0 srNC)HYUS • '.' ,'. . •. '_" • _, ,lIlAOE NAut ANO .SYNONYMS 

N. A •.. _ .... -- . -. Ar1stow:ax . 

I "("'CA" ' .. M",'" ,_. ',' . , ' .' ,'. I fOllUUl.A ft 1 . lly.1rocarbon . . Ioctro ~ua Wax .. -_ .. 

1· .' . .,. .. , ~~-.":-:" . :'.:; ,. ~ ;.;:: ·,·srCTIOfll 
... .:..!:.=~. :"'~'.''':::--'.:*':. -; .. )~ •.. ~::::::.:.. ,~ 

.PAllns.·PRESERVATIVES. ~ SOLVENTS ~ 

I'IHICLI 

,VENTS 

'. 

r Oortl~ ,., .• t, - • 

, Clld ,.-

.. .... " .'.". --,,-

.... __ . ~.- .... -.. -~. 

'. . ." ~.:" ;.: .. -" . 

" " ..... ' 

TLV 
(u .. ; •• , 

.. -. ~--.-

! •• 

ALLOYS AND k£T.:.LLIC C04Ti.·;S 

,.u(TAL&.~C: COAT!NGS 

""&.I1t "nA" _ . 
'rtus C:OAT,NG 0" COIlE FlUX 

,ontlAS .':, '. "".'~'; 

.' , 

. . . ..,.-:. 
~ I TLV 

I (U ... i •• , 

.~ 

: 

.. : HAZARDOUS MIXTURES OF OTHER LIQUIDS. SOLIDS. OR GASES . '. ~ (J .. ~!, 
-----------~------------------------~------------------r_~:~~. 

~tt,. ..... "P ""7~"r"'''''C: 'lIe "' .. f: .... :.'" ~v S"I"'~~~"" 1 -;nl .,' ·'i'in.,., '. '; 

, ;03.2 of the Code of Federal Re~ulations. ' 

.'" .. 
.. ... . 

.... QIl "'ISSUtIl ..... H." -.. N. A. 

H. A. 
o\.u .. ur ......... n. 

-~ ..... -

.'t.CINT VO .... T.U '" ••. 

.... vo\.uut r.:tl 
IVAI'OAATlON .AU 
f • =11 

._ &.~ .0 •.• -.• .r ....: 

N" A • 

'N .... : 

nsoluble , 

I, 'l.""AHC,"NO 000lt - Vater-vht te •. odorless' , 
.. __ ...... _ •• _ .... -.. "-. ."0 .... __ •• _ ._ -'_" ........... , ••• __ ••• __ :. ••• ".&._.; • ____ ... " ........ .,. ..... __ J ... _.... _ •• e. .. 

.. -;:. .: ..... : •• : .. ~ •..• :. : i: ..... Z. ~t:r. I·" r.-rc "·0 ElPlOS~'" r .. .:; • .:. ...... « :.; ".. -"." - - •• 
~ ._ ... ~,~~:"!- .. ~'! ...... ·-:_.,.._.;CT.O.Il.IV~:F •• · ... A • .; • t .... ~I,.I'..zt,;~OATA .. "_'_ ... :' .... 

•. .SH "OIN' .......... ~ " I '~ .. l.l " .... ,S. . , .... , ' lIOIt ~O·E t~~~' e=== D 92 cnCE1~sb Eaint . ~ H. 6., ' ~ ~ 
·-·.kGUfSH'IoIC; YlO.A . 

" ...... t;U:I'flll n·s:!-~ds:: Do· t!u:J:! I !: "' 1 • Vi31!oT'i7. inr: Tt.1gu i;2 T!1!~ E~Un1::3.1i!';hcr!'l: 
.. " f "" • ,\Ott I'N~ 'IIOC:lUUAIS . 

I 
f 

: 
o. 

'0 

Nonc 
. " 

- TOLSOO3836 -. . . . . 
.u .. " fUl( .... u (u-&.OS'ON .tAZAIIOS 

\/11:" Comh1.n:3tion I!.2e~rl cloth J or \.rood \/:\~tc!" 
, . -. . .. . - .... .,. . .. :-;:. ..... ~ . .: .. " ... 

ut]1 fn ... rr:'t~r (1 :'tlftlll:'th n i r:v. . . ... . -. < .... . .. _.c . ' . " 0" , . i - = 
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( 

---------
. - . 

SECTION V • tft!N.-na HAZARD DATA 
THac~\.O \.,M.T "A4.UC 

.ncral aery"u, 

(M •• ac .. cv _0 "'_ST AIO ~-oc&ou_es 
Skl~.coftt.ce - Wash v1th .oap and vacer. 

ctal. Eye contact - Wash vich 'plenty of'wa 

Provide fresh air and rese. In uUon: ···I~ no induce ~o.ltln : call a ph slcian. 

SECTION V'·~ REACTIVITY DATA 

STA .. \.fT'V 

x ~.:: _ ..... -.,-
~~~~~~~~~~~~~--~--~---------------------------------------.-I..c:OM~ATAa'\.IT'V {M.rnvl. ro noiI/J -

Avoid sCt"ond'oxldlztnR aRent-

-- , .-

.- ---~. ,-~. -
SeCTION VII • SPILL OFI LEAK PROCEOURE$_,. 

" . _. 
ST"~ TO ac TAKCN IN CASe MATC,,,A\. IS "CI.£ASeo 0" S~".I.&O 
Avoid oaeft fla.e. Provide adeauate VIOnf'i1"f'f"ft _Ca.l.l.f!~ M'td di.n" .. ,. ", .11 

.pUled liquid. . -... '" 
o· 

" 

, 

tJASTC g'SllOSAI. MeTHOO . 
se t e .allle Dreeau-cions for clisoosal •• vou voul~ fo[ ks:r!2;1!:DS:. E=U2~:u:ll 110-6& 

a c01lbustible hydrocarbon" and .. .- .. • <,-~. - -
(Mineral Splr1u) b will bum if lmited • 

-- -- .-.... ~~. ----~~. , .. _.- ..... -. ... - .' - -' - .-". 

~ ,~. -. . '~. 

SECTIONVm • SPECIAL PRO,TECTION INFORMATION -, , . -
a&U •• ATO"V ~"OTceTION I~h ,," .. " .. ' _, ,.._ .. . -
Tft 4 .... A ... _ .~ ... , ... ' ..... ,;., • .; • .4 .• ft .... ~,'-u .. 'ul':;...-.. "t.f.ft.~ll .... rl\ift'" --'1ft ........ ". _ 

"~NTI\.ATIOH 
!"OCA&. eXHAUST . ~C:IA&. 

To a fire-safe area. . ,.- ... ,-' 
c __ ' .. , .... -

' .. -.- .. - MCCH_ICAI. (c.-JJ .' OTMC" 
" 

,~ 

. -' -
~.OTI:c:TI"C CI.OYU l e"'& ~.OTec:TlO" 
RecollliDeaded. RetcOllllllended • ' . ,-- -. ... 
OTM«" ~"71'CCTIY. CQU'~CNT 
Ae requ red to avoid vett1n& clothe •• 

SECTION IX • SpeCIAL PReCA!JTIONS .. , -~a«CAuTIO"S TO e. TAf(I:N , .. HAHO&""G AHa STO"'ICO 
Handle as a combustible liquid. . 

--_. 
0 .... «. ~"CCAUTIO .. S . 

-
"AGE 121 ." .... - Fo,," OSHA·20 

" ... M,. fa 

1 

.I 
"] 

"1 

I 
.I 
] 

{ I -
J 

1 
... ~ 1 
, .1 

.. --,. 

" ,-

] 
-1:.-

1 
-I 

~-1 

J 

3 2319 
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t 
t 
t 
I 
r 
t 
I 
I 
1 

r 

."or Pressure 
, .• un Hg & temp) 

Molecular Weight 

Vapor Density , 
(air = 1) ,:-~, 

, 6mmHc 
@l000F 

. 
4.8 

Percent Volatile
by -Volume (%, 

0.78 

Miscible with hydroc~rbons; 
insoluble in water. 

Appearance, Color. Odor, etc. 

Colorless liquid 

.. " .. 
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- 'W information il based on dahl available to us ,nd is believed to b. COITICt. Howw.,NO WARRANTY of MERCHANTABllITY.FITNESS fOl " 1ft, oth" wlIT.nty is upfllSld Of to be implied ftgarding til. IC.CUracy of thai da .. , til. faults to 1M Obtained f,om the use thereol, th., 

1 
"'" connected wid! th. u .. of the material, or tIIa' any such UA will not in'ring. 1ft, patent. Sinc. the information contained htf'lin may be Ipplied 
" condition. IIIYond OUf control _n4 witll wflidl WI mey lit .n'amililr. "" do not IlIUm. any r,.,nsibility for tfta rGllts 0' iu liSt. This 

,-ormation is furnish'd upon the condition 'het tile pinon receiwint it 3IIa1 make his own d""millltion of the suitability of the m.terilll fOf his 
lIUliculw PUIPOA, • 
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. - u.s. DEPARTMENT OF LASOR 

~ l. _ ', ... r ,OccupacioMl ~fltY and ,.t! .. ~l~ ~~.~~~tioft , ' 

M~AtERIAt·· S~A·FtTY~DAT~A:~.~SHEET 

fI .... Ae ... _ o .. • .... -·u.~ 

Requirld under USO" 5.1.ty Iftd H.Yld\ Regu'"ciOftS lOt Ship R ..... 'int. 
Shipbuild"eng. and Shiclbt •• kin. (29 CFR 191$. 111'. 1117) .- . 

seCTION I .' 
CMCltGCNC"C TCLC_ONC NO. 

AC 713 I 923-1651 
o. 

TltAQCNAMCANOSYNONYMS 
Es .aol 310-66 (Short Ra 

, .. -
SECTION II -"HAZARDOUS iNGREOIENTS ! 

PAINTS. PR ESI RVATIVES •• SQ\,V.NTS " 
TLV 

ALLOYS ANO MITALLIC COATINOS S 
T~Y 

JlWftt (u...t 

~G .. eNTS .AsC .. n ..... i 
CATALoYST AUAYS 

, 
.... . 

VCMlCU MCT.AL.UC COATINGS ! -
SOLoVCNTS Eapeaol 310-66 lOO 100ppa 1'1u..c1t "CTA\, .... 

",-"S COATING Olt cOlte ""'IJX 
AOOITIVU OTMCItS 

I - • OT"C.S i .. 
. 

Tt.Y 
HAU"OOUS M.lCTU .. rs ~ OTHe" uawos. SQuat. 0" GASII I'- (UN_ 

. 
-

SECTtOlll III - PHYSICAL DATA ! -. 
eolUNO ~INT' ~".I ASnf ~86q? 1101)47 UCCl,.IC altAYITY CM,O-" .... 

0..7669 
VA~1t PltCSSU-c c- ..... 'ta~noJ' It nno", , n1A,~ - ~ltcaNT. VOL.ATtU 

tnn1: ." VOL.U"C ", 

VA~1t OCHIITY CAIIt- II 4.73 
CVA~ltATION ItATe . I 
f D:!U~C ..!!!.. 0.22 

IOW.IUTV IN WATCIt 
. 

Nedb1bl! . 
A.-cAltANCC ANa ooolt Vater \lhlce LiQuid· _11d aUDhatlc hydrocarbon odor. 

SECTION IV • FIRE AND EXPLOSION HAZARD DATA 
~~SH "OINT c".'"'' .. _. ..J:L.A .... Aet.& UMITS i ..... , \lei 

OF 100 
CXTINGUISHING "COlA . - --- -. 

tIl Keehanft"al FO..Jl!!--fJ.LItt'.1 • .Q!s!!!i£a_l .... Ol Yater Fo'i. ") CO: --S~CIAI. r.-c fliGHTING ~_QCCOU_CS 
A 5t:railrhr vat:er ~t:rea", voul.4...~;UJ.\!~UWs. 

.----- ._-_ .•. -- --.. _. 
U"USUALo "1_. ANO CIt~O~ON .~ZA.OS 

-D.:1..sh 1000F A vaDor as:!aymulUjon "'(t!l!i.U~" . .,j!!.u.\)r ~Ws!1 " iaaiSe!l. 

PAGE C1I 'Of'" OSHA·ZO --..... " 
32319 
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r jn 

L 
I Contact 

Flush eyes with fresh w~ter for ~t leut 1 S minutes. If irriution persists let medic~1 
~tlenlion. 

l:Jse 100d personal hYliene practices while working with this mater~al. Wash 
conumimted dothina before reuse. 

I Inhalation If there ~re signs or symptoms of overexposure to mist or v~por of this m~teri~l 

L, (~s described in Section 8· Systemic Effects), move the inclividu~1 to ~n uncont~mi· 
nited ~ru. If breathin, hu stopped, apply utificial respiration. Get medial 

L-.... __ .... ____ .... __ .... ~a~t~t~en~t~io~n~~~~~~--.... --·--.... ------.... --.~ .... ~ ..... ----.~----______ ~ 

1
-. 'ngestion . If this m~terial is swallowed and upirated, chemial pneumonitis m~y result. If 

\' 
swallowed, 00 NOT induce vomitinl: let medial ~ttention immedi~tely. 

-I 
\~~~~~~~~~ 

'''atory 

·· •• .:ction 

Skin . 
I Protection 

II Ventilation 

Avoid eye conUel with this m~terial. If the conditions or frequency of use increue 
the d~nler of exposure, eye conuct un best be ~voided by wearinl chemical-safety 
goUIes. . --.- .. 

The v~por or mist concentrations of this materi~1 must be kept below applicable 
sundards (see Section B· TLV). If this cannot be ~chieved, the use of an approved 
respirator for orpnic vapor and mist, supplied~ir or self-conuined breathing 

tJlr'm.~"r is recommended. " " . . 

Avoid prolonged or frequently repeated 'skin conUel with this materi~1. If the 
conditions or frequency of use increase the danger of exposure, skin conuct can 
best be avoided by wearinl impervious neoprene or rupber Iloves. 

Use adequate venti~ation to keep the vapor or mist concentrations of this material 
below applicable standards. . r. 

,--------~--------------------------------------------~ 
{ 

lther If eye or skin conUel ~ith this material an occur, wuhinl f~cilities for eyes and 
, skin should be ~vait~ble nearby. 

rl~~~~~~ga:~~~~ 

l~~~ __ ~ __ ~~~~ __ ~ __ ~ __ ~ ____ .~ 
\utoignition 
rmperature 

~. 
e Fighting 

rTocedures 

32319 

COi, Ory Chemical, Foam, Water Spray 

For fires involving this material, do not enter any enclosed or confined fire space 
without proper protective equipment. This may include self-contained breathing 
ipparatus to protect against the haurdous effects of normal products of combustion 
or oxygen deficiency. Read the entire Bulletin. 

,OLS003840 
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~.---~",I .... ,"'~-~ ~~ J 

Hazardous Decomposition 
Products 

Hazardous . 
Polymerization 

Environmental 
Impact 

.. . -

.(," 

~y ruet with S~~,~I ~"idili", mater~ls. 11 

Nornql combustion forms arbon dioxide ~nd water vapor; incomplete combunioft f 
an produce carbon mono:lide.. 

May Occw CoMIti .. , 
~----l'---I •• Avoid '. 

Wl1tnor Occur .' X, , ~- '-

Ceruin leopaphialli'uS have air pollu~io~?r;sirictionsconcerninc the use 
of thinners II1d solvents iri ,lIItork'sit&gtions where the materj~1 would be refused 
into the ~tmosphere. Air pollution relul~tions should be studied to determine 
if this mlteri~ is exempt in that area where it is to be uSed • 

" <It 
", "'l. • -, s: 

,I 

1 

J.---;..' ~'~, -----1--'-' '---' ,-=--------,"-.~' -.. -' -------I J 
Precautions if Material EJiminate.~1 SOlJrces of ignition in vicinity of spill « released vapor. Clean up, 
is Released or Spilled spills. as soon u' Possible, obsetVinl precautions in Section Do' Absorb larle spills, 1 

with absorbent t;lay, diatom.ilce0u5 eanh or other suitable material. A fire or . 
npor hazard may exist since these deanupmatUiaJs will only absorb liquids and 

Waste Disposal 
Methods 

Handling and 
Storing 

47 

32319 

will not msotb the .:::~ .• :'.,:\t~m'~·~,'.;..: _~: ... , • c· . " 

Plue contaminated materi~ in disposible containers ,ind bury in ~ approved 
dump;nlue&. '-'. ' , ,'>},' ,; ,. --:.-

, .\.;.- -"-
.,-

.. ~ .~ 

REA,? AND OBSERVE fRECAUTIONS ON PR.ODUCT (ABei 
. ~.~,'" 

: oj..:. ~, <:' .• I • • 

Keep Jowly (rom heat or open flmte. 
KEEP OUT OF REACH OF CHILDREN. 

.. 
-' . 

TOLS003841 
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--~~~------------~----------,----------~r---------------------------.;. . \ :.,'..... '. ~ 1..._ , ... ~t!.·."f:-..! ._:" ". ~. ·teA\,.~rp.-:-A 
_"l.h .. d.,;;;" .... ~ .. ______ .. :_'_. IL' ______ ' _&.......... . t·~ 'her-;. -. C . . -.-• ...... 

THI£SHOLD LIMIT VALU( 
Kot ~~tabl1.h~. 

'EO'S 01 OVElEX'OSU.E 
fTOllo~ed C'or,tact ~&y ~&u.e skin irritat.1n:2. Repeu.t~d ,,·on'o.,:-: =:A"j 

.ult ;n alz:!n .en::! t!%at.~o!:. ire su~c:e~·'·! <It 1ndtviduala. Hilt. vapor conceJl:.ra.t~ons ~.; 
· ... use IIUCO'JS lI'St:l"&n~ and "esFiratory ~ !'",.:, 0:.., ...;i~r:..:r~1~t&:.:t:.:l:::0:::a:.:. _______ --::--_____ _ 

fMl:RGENCY AND fl.ST AID 
fOlOCEOUIES 
~Jc!n Cor.t .. :-t: 
!,ye ~onto.ct.: 
inhalation: 

!-'l'lsh arrf'!.::ca tart-as !.!a.;):~.1!'7.' y '11th vater. 
l~r1late wit!l water for l~ r..l 'J~('$ and let lIedi.:al at~ent1on. 

R"!i:!)ve t;., !"r,,:;.i a.~r. 

5TAIU.rrv t lIN~;AIfLE ,- CONOIT (.lNS TO "'·iOIO 

__________ ~I~S~T_A~~I~~l~f~~~~_~--X~------~ ______________ ~--------------------------------. 
aNCOMPAtlllUTf " 

[_ 
. ':Mo •• ,iGh fa o-oid' 
~==~~~~--------------~-----------------------------------------------------~ . HAlAIDOUS-" ., . 
, OECOM'OSlnON 'RO~r.;,..;.U;,;.;CT;,;.;;.S-..,. _______________________________ ._ 

HA.Z.ARDOUS POLYMUIZ,AfIQN CONDITIONS TO AVOID L ; M"., Occur J' Win Not Occ"," 

----------------------------------.-

r 
1 

{ 

r 
r 
I 
r. 
I 

-----------------------------------------------------------------------------------. . STEPS TO IE TAICf:N 
IN CASf MATERJAL.~ . _', ,--: .. <{ ': , 

-REASE£) OISPI~LED l ',. ~ with absorbent material 4I1d '1llC"lnerate. ... ,: -... .,-" -~ 

-sn DtSI'OSAL METHOD 

Incin~ra-te 

----------------------------------
---------------------------------------------------------------.-------------------,-----RESPIRATORY PROTECTION 

(59.city type) - '/tLr: ,:,'. ~ _ .!:!::."_c:.!!:.'l tt."r!!)!tr~~ ____ . 
VeNTilATION .: c lOCAL EXH~UST x it needed to control" .. ~~, _______________ _ 

MECHANICAL (g_fol, ~ OTHfIt 
-----------~~~~~~~~~--------------------~- -------------------'ROT£CTIVE GLOVES ._ . EYE PlOttCTlON 

OTh~" PROnctM 
EOU1'MENT 

rR~UTlCNS TO 1£ TAKEN 

X ... 

IN HANDLING AND STOIi:IHG ;'vCl1d ~e contact Md prolonged or re~"tc:c sKin CO!.tAct. ;,·.re.!t! 
inhalation of vapor. 

----------------------- orHS 'RECAUTIONS 

.... 

l 

TOLS003842 
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1 
Material Information Bulletin 

::: n ~'i rOnme61~:a B ceO teaSth 
& Toxicology 

Chevron J 
~ 
~j 

Warning Statement 

Skin 
Irritation 

Effects 

DANGER! 
HARMFUL OR FATAL 
IF SWALLOWED 

COMBUSTIBLE 

hnffins (ind. naphChenes) 

Aromatics _.,. 
Ca+ 

Name 

CHEVRON 325 SOL VENT 

.. 

, 
----"~.- ... <'. 

.. --~ -----.-~. 

.-.~ .;' ~~.~ .. -

,The suggested TLV is 250 ppm (Puu of vapor pet million parts of air) for a daily 
a-hour exposure. No OSHA exposure sund.ud hu been esublished (or Chis material. 

'". ~.'''' _,.::. i: 

This materi~ is not a,primuy ,~e irriunt.- Ho~ever. minor irritltion may be noted 
fonowinl contact. Application Of the material intO Che-e~es of rabbits produced i 
slight dearee of membrane ~"iU~~ta:-'-' . ' .. - -... . . . 

This IUteriailUY QUSe. skin ini~tion on prOlonpd orJreqciendyrepeated conua. 
- Applicatfonofthe rri~terW onto the skin o(rabbiti produced 1 moderate degree of-~-

erythema and edema,:· ~e pr;mary- irritation score was 3.7 on a SQle of 0 to a~' . 
Proionled or' repe.a~~ skin CORbet !,,1l.,?U5e !p.e ski~ be become dry or 
crack~ from action of the maten~.· ".. 

From the results of anim~ studies, ,:his materi~1 is not expected to be toxic by 
inlestion or by skinconact. ThUQirte onllDSQ (or nts was areater than 15.3 
&/K,. and the acute d~alLD50 (or ra~bits was gruter 1Mn 19.1 liKe. 

,,-, --,_., ... -.... ,-
Prolonged exposure to hi&h Vipo( CCI,ncenttat.onsof this ~terW ~y ause sip 
ind symptoms of centra' ncfYOUS system depression such a, he.tdache, dizziness, 
loss of appetite, wukness. and loss of coo~ination: ; Affected persons normally 
experience complete recovery when removed (rom<th.e exposure ate&. Aspiration of 
the liquid can Iud to c.hemical pneumonitis. 

TOLS003843 

1 

] 

-I 

I 
1 
I 

,-1 

} 

No .. Disclaimer af W.nlftty, Pitt 4 

C"..,o .. EIIYit."",efltat Hult" c.ftttfl225 8ush SIIf.1. S.ft Francisco, CA 94t04 
J:A. Soenct, Ptl. O. Reftr'flU Plto"t Num". (4151 23z.t514, Elle. 417' or 2027 

(Apptowed by U.s. Ocplttment of lIbol, ~ESSlnt~"y simil. 
co Form OSHA 20, M.ttria' Sare,y Om Sh •• ,', 

..... No. C7. "75 

l , 
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SECTION V HEALTH HAZARD DATA ----_ .. - .. ----
THRESHOLD LIMIT VAluE 

'\Ul ,:sl;,sbli~,ed. 

( Eff£CTS Of OvEREXPOSURE 

~ ... )' ,~u~ sJ..in urll~tion or ~Jer!:ic si.;in re3l:tion. 

I 
1 

I 
1. 

I 
I 
I 

{ 

fNlfRC,ENCY AND FIRST AID 
PROCEDURES 

STABIliTY 

INCOMPATIBILITY 
(Material, to avoidl 

HAZARDOUS 
DECOMPOSITION PRODUCTS 

Skin COr.:_·I: ""-:lSh chorou!hly v.-ith so~p and waler. 

SECTION VI .REACTIVITY DATA 

x 
Oxidizina materi~s can cau~ a Vi!OfOUS reaction. 

As with an)' odler or~2nic material. combustion will produce 
c3rbon dioxide 3nd probably C3rbon monoxide. 

HAZARDOUS POL Y MERIZA TlON C()NOI!IONS TO AVOI~. 

~'\I applicable. 
Moy Occur Will No, Occur. 

X 
________ , __ -L ___________ ~ __________________________________________________________________ __ 

ST£PS TO BE TAKEN 
IN CASE MATERIAL IS 
RELEASED OR SPillED 

.STE DISPOSAL METHOD 

SECTION VII SPILL OR LEAK PROCEDURES 

Efimin~,e .1 i!nilion sourcn. 
Flush spill ~v.-ay ""-lth water spray. Sm:lll spills may be collected with absorbent material. 

Incineralion. • . 
ObseIVe all Federal. state. and local laws conceminc health and environmenL 

SECTION VIII SPECIAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION 
(Specify type' 

An approp~tf NIOSH·approved respirator (or orpnic vapor sh"ouId be wom it' needed. 

VENTILA nON LOCAL EXHAUST As needed 10cOfttroi mist or va r. SPEOAL None known to Eatman. 
MECHANICAL (;enerolJ Recommended. OTHER None known 10 Eatman. 

PROTECTIVE GLovES Should be worn. • . EYE 'ROTEOION 
Safety eases should be worn in any trpc ofindustrial operation. 

OTHER PROTECTIVE 
EOUIPMENT Eyc balh:safcl), shower •. 

PRECAUTIONS TO BE TAKEN 
IN HANDLING AND STORING 

OTHER PRECAUTIONS 

seCTION IX SPECIAL PRECAUTIONS 

AYOid pralonpd or repeated contact with skin. 
Use with adequatc ventiatioa. 

Good induslri. hnicnc practice should be (oBowcel which includes prevcntin, eye conuct. 
minimizin& skin contact.. and minimizinl inhalation of misu and "polS. No eye hazard known 
to Eastman; however. any material lonen inlO die eye should be washed OUI immediately and 
medical atltnrion obtained if symptoms persist after wasbin~ Hazardous fe1idue may remain 
in "empty" packa;e: do not reuse or alter pack. without proper industrial cleaning. 

n,e- i"fo"m.,;';11 ,-"",.i"c-J /'e-noin is lu""s"'''} "."hum "'tIm","- "l.".r liltt! £mpln."rrJ shoulJ UU' II,is ;"/O""1I1iun o"I."lIs II 
wpplt'",t'nt III (,Ill'fT i"lo'''I#,i,m ,.,I,"t'J by ,I.",,, ,mJ mllSl "'lIle- indc-pnlJe-nl Jr/c-rrr,in,IIions of ar;rllbilil-" tll/d eomplt'Ic-"t'ss 
nl iI'fn,"",linn 1'(,Im 1111 StlUtre-S I" tluu,r pn'llC"r "st' "I II/rst' ",tlfen,IIs .n~ tI,t' SIIfcl.'·lItrd Itrlllih of c-mplo}'us. 

32319 TOLS003844 
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-.. ~ ". ~:OCOt.lMN'r '. 
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-
.. ,. 

0.. '0''''' #. 0 .,. 

. ,.u,,~, ""'~'~~MlMT 01 WQe ' 
~ft_d-;1Ct fOI""~.» 

MATERIAl:,oSAFETY-DATA SHEET 
IIC'ftOM • 

-' .. ~. ':. 

• 

. . 

~l 
00 J 

. 
'IOOUCT H.UI\I: Solvent XB-3 SIZI: 

. Of!MlCAI. NAME: Mixed Aliphatic Ketones 

fOIMU'-A: Mixture 

MANUfACTUI£I: Marketed by EasbDan Chemical PI·educt., 1&,". 

AOOIESS. Ktngsport, Tennessee 31662 ' 

I:',"'" InformatIon effective as at 
fOl OTHO INfOlMAnON CALL: Ext.3103. ~~TUII.ufO DATE: ,May, 1915 

.
: .ol. .' SICnOIt. ~ Na.a.~oOf ..mu.. 0

:. 

• .& ,. \ je,o - "._.·rt~ ....... 
, . 

PllHClPAL HAZAIOOUS COMPONENT (S) . CJ. 

"~ 

--------------------------------------------r-.------~-------------

_ ;a .. _ 

~~';'~1" .r.
0 

'f.'" ~., 
, NaIQM-.~# l"ll ... ~~::. ' .... ~" .... ~ ':,'; :,.~ -. . .. -... - . , ~ r .' ft 

I .. . .'" 
lOllING POINT rfJ Apprex. l1~C SPECIfIC GIAWY (~-11 ~ 

j '\1TO:-OX. ~66~ ,. --.-

VAPOI PIESSUU (_He.) 

VAPOR O&CSl1'Y (AlR.-ll-_ 
.. 

SOlUIiUTY IN WATER 

., , ~ 

APPUIAHCl AN«) 000. 
" 

.. 1 .. , , 

fLASH 'OINT (Meftlod vaedl 

EXTINGUISHING MEOlA 

~"EOAL file fiGHTING 
eROCfOUIfS 

UNUSUAL flU AND 
WlCSON HAZA.DS 

32319 

, .. PHCENt .VOLAnu 
IY ~'OLUMI (cg ':' . -IVAI'ORA11ON IArt : - ' .. ... 

---------- --_._- .. 
(-- -I)' -- . ---• 

SlllOthtly soiuble In vater 
. . ' 

-, ... ,., , ' ....... .. . 
Dark Uq..nd sol'r~ftt odor . -

t' I.. ,. ,; 

1 ____ l~~~ __ ~--~U~~-----
15,0.· C.O.C. 

Water , COz I D:-v Chemical 

None 

TOLS003845 
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.. • ,
. ';'t .. ",. 'U'U ".:.' .'U "'OUClU"'~ 

- . . " 
B---- .:: 

1- -.~------.. -.,...... --_. ,..--,~-,....-.,,:=----.--~~---.. - .. -_ .. - --. --~..--:.'.- ..... ' ~ __ _ _____ ._ ~. _---. ._. __ : ........ -... _ ___.-.......,.--..._ ~ ~ ___ .... __ ._ ... - ..... - -.... .--..0 ......... _____ - _ __J6 . . 
- R S [ C T I 0" V I . II E ~ C T I V I T Y U f, T A ,; 

1
"" .-::::a..-r. ---~-=--=.., --_ ... 9Z>·.~.':.-.:::.~y-::··t -~~..:..;,~-»,...-....~:.rs&.::.:L.~~:.-:: 2:.A..~""3~ • 

_. ·.f •• "". I u •• :t .. ".· J I ' ..... r .. .,.' 0" •• "'" .; 

t . ~'''1I'' I X . _. 'i 

l .-.cow· .. " ..... '· 1.: ••• _1 • ... .... <11 Strong oxidizing agents I~ 

----~~~~~~~~~~------~-----------------------------------------------;J ... , •• gOU$ DCCDU~I~"O'" noou;" .j 

t
r · ~ 

~ - '1 
E . ~ 1 r= ::::aocw- .... c;r: ....... ·_·c,.,.. .,~ua:c:_ ~~:z=-:s; »,.-;=yrc..,r~"S·'i 

_"t=-=»&_.r:S=;;-.U_. __ F~;&~J},°::':!l~=~ .. ~.!LL--0~·-~!f!'!~~2!!~~ca-.ci: 
( a"'" 10 l"l , .. ,.r. ... C"~l ..... ".: •• , ., .. ,,, .. $.00" $rIC."" fil 1-- ___ __ :0 I . Adsorl::) on clay _ sa'1Icust -or - ter-c:e H 
- I '. Ii - - l, 

I: 
II 

~ ----------------------------------------------------------------~------------------:,: 
C";.:=I::::n=c=i:an:llle:lr::::laca:t~etc:;:·-·o::.:r dispose of in· sani taiy ·landfill 'according to local i! 
I. or state regulations. j' 

~ -CC4:~: -.~~~~ .. ~~"75:g~3'~E8 .. ~K~.~8:=~~~==:z==e~~~'~_c»~~.=-KZ~r..~~~ 

L c:v:r:u.';'~~J~nr=a ~V=Ia:lgI_ICIIISI2'liPaEr.s::CDI A=-l_-_P.cR=3I~a=EIQCacT1:II:IOiI0H_=zJmrtq:f=-O RmM:u.Aa:TcI.O rc;l :.c::: __ ~ 
! .. v ..... Ut''' •• O"C.aoa.l"~~"" '.,...1 --.- .,.,c.. . . r. 

I J .. 

r 
",,,,v>noe. lOC .. "· ...... ust SI'IC'~ .-

... c ...... CA&. ICfW .. " 0' .... . 
I "0" C "'" .OI 0". S . , UI NO'ICtlO" 

: (' ....... 0flC "" •• o".~ .. , - . . 
• ~c=- =" '0 ......... 

l . .. .. 

; SECT lor. IX SPECIAL PRECf,UTlons 
:-=-~~~:r,a= Hr.rc.·.-.. -_--:-=·~~ .... cz ..... r=r - .c-=n;n,..., "nat

• r;aar--~ • ..... c." .. u ... fU .. ,.&&, .. II ..... ,,"' ...... ,.~ •• _.004) 

. the 1nform~t1on and r~comm~ndatlons s~t.(orth hcr~1n are b~11~Yrd 

1 
be .ccur.t~ as of the dale hereof. ~'OHSAHTO COt1rMn "A~(S NO \':"'~:lMlTY 

.aTH RESr£CT'TII(P(TO AUO DISCLAIMS ~ll LIABILITY fROH R(LIAUCE THEREON. 

I' R g/e/7s 32319 .... 
---_.-.-.----
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/ J ~ APPROVED IY U.s. DEPARTMENT OF LAIO. 
-ESSENnAll Y SlMII.AR" TO FORM OSHA.20 

MATERIAL SAFETY DATA SHEET 
~j 

SE:CTION I -------1 
PRODUCT NAME: Solvent 8-11 SIZE: 

CHEMICAl NAME: Mixture j 
-----------------------------------------------------------
_FO __ RM __ ~ __ : _______ ~_1_~_tu_re ______________________ . __________________________________ -------1 
MANUfACTURER: Marketed b)' E~tman Chemical Products. (nc. 

_A_DD_R_e_S_S: ________ K_·m_·:_~s_~_r_~_T_e_nn_e_s~ __ e_3~7-66_2_. __ ~~~.~--~~~--~--~=---~~~~~--~----- I 
Monday thN Friday. 8 LIn.-S p.m. (Eutern). (615) 247-041 I. EXI • .36J3~ 

FO' JNfOaMAnON 'ON HEALTH HAZARDS CALl: ' :Ill oth'~r times (615) 247-041 J. Ext. 4666. 

FOR orHat INFORMATION CAll: Same n,umber as :above INFORMATION EFFECTIVE AS OF· FebNary. 1980 J ________________________ ~E~x~te~n=sl=o~n~5=83~1~ __ ~, ________________________ • ________________ ~ 

SECTION II HAZAROOUS INGREOIENTS OF MIXTURES 

-PR-~-C-I-PA-l-,-H-A-ZA-R-D-O-U-S--CO--M-P-O-N-E-N-r-(-~--------------------------~----~------~----T-LV--(-O"-.,-,1-·----1 
.. ~'. 

~nnckl;~:;·n 10 E:nlm:an. .... J 
------,---~-----+---+-- --, 

" .. 

____________________________ ~ ____ '_·-~-·'·-~--~---~--------l 

BOilING POINT '·F,J 

VAPOR PRESSURE (""" H9-l 

VAPOR DENSITY lAIR. 1) 

SOlUlIlITY IN WATER 

. ~. ~ -
A'PEARANa AND 0001 

EXTINGUISHING MEDIA 

SPECIAL FIRE FIGHTING 
...... PROCEDURES 

UNUSUAL fiR! AND 
EXPLOSION HAZARDS 

. 

1 
-SECTION'III F'HYSICAL DATA' -----1 , ' . -.. , Approx. 27S-3300F c'., 

. , (1lS-I66OC) ~"ECIfIC GRA vtTY (H:O - I J 0.87-0.91 ~ 20o/20~c;. 

J Not applicable.. PElaNT VOLAnlE Noc applicable. 
-~ 

IY VOLUME (~..; 
.... . . -.. 

Not applicable.. EVAPORATlOH RArE Not applicable. ., ----.~ .. 
(-- -I. . -
.-

- Ne;li&ible.. -

" 

YeDow to dark brown liquid; sli;h dy unpleasant odol. .-- . .. . 

SECTION IV FIRE AND EXPLOSION HAZARD OATA 

J 

--1 
2ISOFU02-c, coe I flAMMAILE LIMITS 

_ Not applicable.. 
~--~l~~ __ _+ __ --~u~el----J 

Foam. Water spray. Oty chemical. COz 

Weu ~lf<onlaincd brnlhin, 'F'paralus and protective ciothm& to 
prevent contact with skin or tyt'S. 

None knuwn to EUlmm. 

I 
TOLS003847 ~ 

----------------------------------------------------------1 MSOS~4~~ I {,l,80, 

I. 

1 12319 
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I .. - IA .)rC .... A .. ,."~c.;AU II\JN~ 

':CAUTIONARV 

tT'AT'£MEIIITS Keep out of reach of children. Avoid prolong~d and/or rept-Ued brealhinS 
of vapors or dust. Avoid contact with skin. .Ketp ·conter.ts a.nd freshly 
treated article', away from flame, food. and U"ing plana. 00 not '.1Se 

contamina.ted··sawdu't (OF animal bedding. I 
1 ------------- -----

· .... EA "AN(\\ ING ANI) 

. I .• ! 0. 

-, 

I ;OAAGL AEOUIAEMEIIITS 

I 

I 

, '!loAA",: 

':OA 

r USDA 

C:PSC , 
TSCA 

I OTHER 

STATE. 

r 

I 

Store in closed, pro~erly labeled s:ontainers. 
Do not reuse container.. Drums should be returned t·" drum recClnditi"rH::. 
Bags should be buried in sanitary le.ndfi11. Bags should be stored ou t of 
weather. Shelf life indefinite under good uoral:e conditions • 

. , .:. . . ' 

I 

,----------.,.- J 

I 
( 
T 
I 

.. '" 

, 
.S THI$I"AOOUCT. OR Al.L 'TS·'NGREOfENTS.: !JING CERT"'EO 'OA 'NCLUS'ON ON THE 10XI( .uaH ANt .. ; \.I;N1 no\ A("T i 
.NVENTORYO'CHIM'CALSU8$TANCES7 A. a rs;gisterecl pesticide, this product ~""'"Plt I 

. '[FWPCA" ~. 
EPA FURA _ .. 

Water quality, Air quality and Health Departments in some !ta.ll-,.. 

1 _______________ . ___ , ___ ... _ .. _____ _ 

I'AEI'AREO!V T td hiont~2~o~m~e~r~y~ ________________ __ 

TlTL': Gene.n,lSale. Mana,,,cg..,;:e;,.;;r _______ _ ( '-
CO"'~"NV: KOIl"C..u Company. Inc. 

.lDOfllUS: 5 J 37 Southwest Avenue 
TOLS00384B 

St. Louis, Missouri 63110 
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,rn 1\l"",l\'\."U ""'u 
~. '4-~1':lH. 
"-o~al.E7.pfrC!s: 

.•.• 1 Y 30. 1!: 12 

.... i L •• __ .~ ... 

" 
...... . 
, .. 

r;" .-
........ & 

f·:"·~r··:' 
~. ".,. t-l. _ ...... _ 

- .-.. .. -:-,.- ............ - ..... _ ..... .....,-.......... - ..•..• : ..... -._ .•. .. --_ .. -...... - .. - ,._._-- _._---_& ..... -.. .... _ .. _ ...... -...... ---

f(ir~d tio. 0511:'.20 
Hay. 1 ~71 

---- ., ..•.. _ .. --- .-- ........... -
'- _ .. -. S£C::C:J • 
I; ::-:-:-:-:-.~7.-:-:==:'-=-:-=-
•• ..... _oJ'.c •.••.•• , ... _t .-:",...,..-__ • ________ .=r.:c-. ... : .. c.- ,,: ..... -o .... c .. u --'r-
.' ,.( ........ "J'''' r ()' .• , . '" ,. 1--t'L!:.::.:.'!' ...... l..! :"~.:.. ... "!~~'" .. ---___ _ 
!S .:.,,-~ , •.•••• ~ ,' ••. , .............. ~.: ••• , ....... /;,. c.,,~ . ("1( 1__ ... 

, _ I~(I(, :-:r. •. ~ .• 1.::1 .. 1..""".:1 "'.\Il-:'·'\,":"·l~1 ·Sl. Louia •. ~~i~"c.'.n·l 'J'U .. 
r::~:-::-.-=--;;..~c,.... Y .. ':- ...... ~ •• ,c,\ z.···.··· ••.• 

I
; . ..:-..... ----- r·!O~!SI,::-;O nEi'.~_~CLr:n 7 __ {t~OE ~ ... -_..... . ... .. 

. 0:<0 ·!~! .. c.:v;:OL ln~r! R()ILl::~ 

t·.y ; 
"&l .. COOUS ~1.TUItI!S 0' OT"=_ U;!llOS. SOI.IIU. 01 ".s~s ~ "' .. m.: .. , . 

------------------------------------~~----~-----------------.---.---------
• 

[! 
, 
t __________________________________________ . __ -+_-+ ___ ...," i ". 

~ . i. 
n ~ 
r=~-=-=<"-·-=~~~··,..;;~~'~J...4 
·=s.,---:ou::a •• c:s:: • .".....,. __ u ~ ~::..--=t'S.z::.a::t\~ :acr!bWZZ' ...... uc:::::=.4t~~:-.:.. -..:.::= .c.-c .,..:~.~ i 

I 
I , 
, 

! .Ot" ... G .. o .... C"'.1 @ 20 !NIl Hq 290 - ,-.c .. tCG .... y"~'Hl0~'. @ ~'S.··25(1Ct\'· 0.857 '! 
..-

! . ".-011 '.'Ssue. - ..... (,0.1 1'f1lC,1f' YC""',u -. NA , 
I •• vet" ... ,,,. 

t , ..,a~. a ... ~.' .. , ••• = " NA cv.,,.(IC,,"C)'" e .. r. 
( 1 . t = I, , 

S(lt" .. ,,,. '''' •• f •• % <0.1 : .. ~ , ... -. ./~; H . , . . -
\ 

, 
: • ........ c. , ... ,. on~ Clear. straW-C:OLorc< !.\ou.\d: m.\Lc.t . " . J 

c:har .. c-tcrl.stl.C odor 'f 
• ---.................. ".~.--- pt ... ' • ..- -~-.- ---- ~ -'- ----.. - .~:::ua:::u'--~~~-< e:a~~n::_ ... ""f.'fIII:.-"':'~.;:.;t:·-,.c:e • ...-- .. - ... .:c::::..I.:S:1 
f SeC-UOif tv FIR£ MID EX;tlrSIO:. HAZARD (lAiA ~ 
:":"=.'-'~=r .. ~ .... J:..I~ca~rq:;z~c.".tl~I~'r.:&.:..~-r .. =m=::r-::----:....&::.~~~ .. = ~~. 
l' ',.s.. ." .... '=- ... - cae - JOSOF _ " ... _oAf,,", .''''''': I h' , V.I ~ 

•• f ... C;U.' .. • ....... "., Ii 
~~~~~.:::;O~rv:..:_ po,,-de,,- , CO; r Foam c Fog ~ 

, •• c:'''' .... "t ... " ....... ~. C: ... \4 , I~ 

Ii 
i· 
i. ------------------------------.. r. 

~ .s;;;,.-_:.&.-=-..,~~-~ ... '!.I:_:r .... ~~&:.:.c.~ .... -..u-6rI.I ',-.;....:J..-c-.~ ..... =I:.~;~~.,. ... ...:..::;..:~,.,.:.. ... 

\. 

32319 TOLS003849 
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.... v flEAlTH HAZARD INFORMATION 
- -

I Hf&LTH HAlARD OAT ... H",Z ... RD CL"'S'iI'IC'" TION .... SIS FOA CLA$SIFICATION SOI.lACE . - -, 
."uTES OF E x~SURE 

I " r 

'I -. 1 
.1AL ... TION TLV 0.5 mg/cu. M ," Ace. IH 

, Skin Notation 29 CFl~ Part J 
I - . 

l -
SKIN CONTACT 

-
(MUd) Senaitizer 16CrR . 

1500.3 (C)(:) 
1 

I -
SKIN .... SORPTION 

A NSI ~: - 12 Ii. 1 

J. 

1 

r 
EV'CONTAa 

, . 

Toxic . 

MUd Irritant 

-

~Oo (LD( 1000 mg/kg 
1976 

1 
I-t . ,.. 

: -
ANSI i:-lZ 1.1 
1976 I __ !S_:'_ON ____ --..J_T_O_X_ic _______ Lls_o <. LoS

O 
<,500 mg Ikg 

EFI'ECTSOF OVF.REX~SUAE Sneezing. irritation oC nOle. throat. eyes, respiratory difficulty liver 

"'CUTE QVEREXI"OSURE damage. 
Hyperthemia. Liver. Kidney laUure and death. 
Pen ta i., expelled quite rapId t y -:1Jl~';.::u:-a:;b:--:;'a':::c::u~t':::e~d:ro=s-:::e-=:a-=g:-:::e~s:"""'=:a-=n,-,:a~c,..n,..t""onclSi~:.r---I <".0·"<0 ..... ..,..... ~!mure over prolonged per~od. can 1~~lvn" kid.oey fall"r~ and 

~MEAC;ENCY AND FIRST AID PROCEDURES - ' 
Rinse eye. with clean water and apply eye ointment t.o llrevent infection and eOllie 

EYES- irritation. -----------------
SKIN; Walh with plenty oC loap and water. 

( ----....:;:..,;".-:;.~;.:.:,,;,.~.::.:.:.!-.:..:...:..:..:!:.....:..:..-=--=----...::....---- -- - ----------------
' ___ INHALATION- Remove patient from source. 

I INGESTION:Induce vomiting by drinkir.~ mu!'tard or salt wat.·r or fingt!r '-" throat. Avoid I - -- A"-'l.LJ.ti.iz..n~ 
.()T(~ TO flHY$ICIAN 

Ca\u'ea hyp~rthemia treat sytnt(.)matic~l1y. 
1 

TOLS0038EiO 

BZT0104(e)040671 



VI REACTIVITY OATA 

CONOITIONS CONT."IUTING TO .NSTA"UTV 
, -~..- ~ - . - -

"table at temperatures < 310oC. 

." ---1 
I 

..... T,.,UN 

Db."lves in alkaline s(\tu~ion 

HAZAROUU~ OECOMI"OSITlOH PAOouCTS 

co. COZ. HC L and j:lh~nolics 

-----1 COIiIUITICIIIS COIIITA'8UTING TO HAZ"AOOUS I"OLYMEAIZATION 

Will nC?~ <?ccur. .. ___ , 
-"---1 vn DISPOSAL. SPILL OR LEAK PROCEOURES 

I.aQUATIC T~X'C:ITY IE.G. 915 HA TLMI,: 

. Highly:toxic to fish. ("Specially sensitive .peci.es such ali trout. Sa!~ at 0.05 !mm in ""ater 
I 

I -, 
I WASTE OISI"OSA&' METHOO . - -' . ..--:---

I Disposal must be carried out in accordance with local ... tate. and Federal re~ul.&tions~ 
Do not incinerate closed containers. 00 not d:Lspose ne"r water drainage tv a;t!"~aan 

I .. , -. ," 
I or bodies oC water. Bury in sanitary landfUl ;Lnd high tr.mperature incinrratiult \ 'iiJoC 

j 
~nl_ ... 

1 ------------ ----
iTO 8i TAKEN IF MATEAIA&. IS RE&.EASEO OR Sl'ILLED 

Wet dow~ spilled material to prevent c:lusting and sweep ~p and dispose in appr~v<:d 
manner. Avoid contact. avoid breathin.G vapol~'. 

,

. "EUTAALIZING CHEMICALS 

None. 

VIII SPECIAL PROTEcnON,INFORMATION 
--------a:----

I 
] 

I . 
----------------.----

-) 

J 
} 

."\ . • : .~ ~ I - .. - 'I ytNT1LATION AIOUlllEMENTS - -; '. 

Not requiredin storage-areas. 
i Maintain level below the TLV. 

In work areas 1.lSe solve~t type dust collect~rs. . ' 

I S'£CI~IC PtASO~A~ I'AOT:~~E E~UIPM~NT 
. RuM,er Cloves. Chemical Coggles. 
I AESPIAATOAY ISpeCIFY IN OETAI.., . 

'. Bureau of Mine. approved respirator r---;y£ . 
! .... Chemical Goggles 

(Type Bl~) Approved -organic vapor and partiC'ulat~~ 1- J 
--------' ._1 

'''ES' 
Rubber. l'eoprene 

.JTHER CI.OTHIIliG AND EOUI""E"" 
Clean clothing fully covering body chan~ed at lea.t daily it in contact with penta.. 

Discard contaminated shoes. 

32319 
TOLS003851 
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f 

f 

r 

f 

I. 

I 
J 

1 

t 
[ 

f 

---------------- -"-- -. -~ 

.. - . 

PC::-:-~;C~:..:.\Cp;:.::.JL 
-..::.:.:.:.::.::=..:= • ..:...:.;....::.=-.-------------------.. . ~- ... . 

'. S::CTiO:J v l{~li:", ~!AZf.l.j DATA • .;. .' .•• ' 
r;·--~'~O--O---,--~~,~----~--~~~~~~~~~~--------------~----~----~----~===1J 
• · , 

.... , " , , .... VA"" 0.5 !!!9/cu .Ift. 
~ .. C'~ , .. nvc.c ... .,~~ 'Ill , 

• 0 

• ;, , 
· i 
~ 

t 
; 

• i 
:
\' 
r , 
• • 
t 
{ 

n~cz.n9, ceu~".n9. i rri Col t ion of nose. thro"e. eycs. rcsp i ... tory 0 

difficulty. I i v~" d~t:\"9C. . 
, .... ,"' .. .;~ ... 1110 .... $ ..... 0 NoelO",",S 

\I.lsh off im::sed i"tely wi ch soap and Chanee watcr. 
out of conta~;nat~d clothi nq. If accidentally SW.111owcd. caus~ vomitics and 
refe,. to physician for syster-lt ic trea:=ent. 

0 - , 

.. S~CT:O:"l VI r~Acr:Vi"i'~ DATA . 
$1 AI,ut,. UtllSYAIU 

CQIOoO'''OIwS 10 AVOIO 

S1AIU 
)( 0 

' ''COU'''''''''Llty (!Il.'~' •• ,. I • • " •• <11 .. , Hone 
..... .z ... ~OU$ O,,:O"'OS"IO" '.OouC'S 

CO CO .... He I. Phenol ic, -... -
cO"Olll~S to "'VOIO 

... .u ... aocus; ""'" oecu • 

. 
o' ,; 

~. 

-
.~ 

J , 
I 

=i ::. '. o~ 

r 
"'UIC .... ""1OIIt - -. -."' .,. ._, 

J 
,I ~ 
~, -- .. -.. , "~" 

.,.~ ,_~ 0, 
•• ~o 

WU.L HO~ occu. X c : 

f~f _________________ ~~ __ ~~_.~ .. --~~~---~I; ......... 
'~~~----~---------------S-5-C-i-;C-·-i:--V-I-I--S-~-=-LL--O--?-~-~-.-l!-'-~-:-.C-.~--~-U-~-f~-.~-S-------------------------:,r: 
I~~o~~~~~~~~~~~~~~~~----------~l_ .• -'.' sU.'" 10'" '''''Ih IftC c .... S( ..... 'IA .... IS «""AUO 0<\ $l'ILLlO r. 
r;. S\<Jec u of in a?",rgyc'" '.' 

If:.I~-c-h-c_m-i-c-.-l--J-4-n-d-f--i-l-l--i-n~~-c~c~o~r-d_~_n_c~e __ ,w_i_t~h~l_o_c_a __ l_.a __ nd __ ~s_t_a~t~e __ .. ~e~9~u_\_~_t~i_o~n_s~. ___________ . ____ ~~~ 
I,:: 
E' 

!~.-4-S-'-I-O-,S-~--$-... -L-W-'-'"-0--O--,-8-U-r-y--i-n--C-h-.-_m--i-c-a-l--t-~-n'-d-f--i-t-l-----------------------------------------~~: 

··.·H ' , .. 
SECT10rl! VlU S~cCIAl FlOi~cnO:'J' m!=o:.:.u TtO:J . 0 . I • • 

au,..,..r04IIT raOt(CtIOH/S,..ci/r ',~I B f .Unct dust ,.csc i ,.., tor . I urc.lU 0 · • " ~ ,"of'" .... "ust .$#'(~'''''' I . yt .. ".,.'IOH o control dutt (or vaport if in solu Ion 
, .. (c" .... c~ ICC ..... I 0 . - OT"( • I 

· ; 
• 
~ 

! 

: 

".O:1Ctl,,( CLOY" 
Rcbbcr 

. f e,.. NOrte110111 
Chemieai "\'(lnle~_ I 

0'01,_ ""ottC""t lou'-t"'t Do not ,""COl,. contalftin~ted clothi"~. 1 
'0 

S~C~!C;:~ J: S::~Cc~.!. .r:~c:.ti':C::S ! 

.~---------------~~~~-----------------------------_...... "·'CA",tlO'" fO ... , ..... , .. I" ...... O~ .... " ""0 "oc,."IC Keep off sk".n. .. f t • , "eel' 3\4Y rO.ll r..ou t t. 

(~AvOid dust. y~por. mist (in~lation). Year approved 90qqlcs I --(,: .. ~ .. ''''C··.u:.~·." 
t .' TOLS003852 -, II ___ . __________ . __ .----
...... ..--.-._ .. _~ ___ ._. ___ ._ ... --.- ........ :- .......... :...-:-.... __ .~ ...... '_.~ ..... ..:.- ___ 0.:..._ .. °_- --' -_.-. ... 

1I0Jl:EPU 

32319 
12/2/71 
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I M.~ .. C7u"'A1NAMe 

-- -- .... -_ ... ,_.' .. -- ... ~ "" .......... 
I PRODUCT IDENTIFICATION 

I'IEGU~AR flI.U' .. OHI NO, 
Monsanto tndu.trial Chemical CO EM(RGENCY TILE,"ONE NO .. 

,.. 
i .. cESS 

800 North I indbergb Blyd 

·..,'-694-1000 

I I •• AOE NAME PentachloroDhenol ' 
~--------~~~----~~--~------------------------------'--------------j 

SYNONYMS 

I SHIPPING 
i NAME' 

I 
i' 

Penta. Technical Penta. PCP 

OOT: Not Reatricted 

lATA: Not Restricted 

! CASNO." H_ZAROOATA I 
I~P------------------------------------~-----+----r-----------~----

, MATERIAL 01'1 COI\ot~ENT" 

, Pentachlorophenol 
. ~'f "CFr!'"!'IR~pr='a~l'tr-rl'Pr9""'1 0---' 

1;-_______ <_a_n_d_o_t_h_e_r_c_h_l_O_I'_in_a_t_e_d_ph_e_n_o_1_._) _____ ~-t--_--t-9_6 _ __i~40. C::FR Part 12<1·' - , 

I 
f j 
1 -.. --------

'----------------------------~----------+_-----4-_-, ---t-----------------l , 
-------------------------~--------------~--------~-----,--------..----------

I Itl PHYSICAL DATA 

r- - . --. 8Ofl.lNG II'OINT. 760 MM HG o ' .. 
ME\. TlNG I'OIN~ __ 1.14oc I 10 C (Decomp.) Min. -.- , ~ --.' -. .. ~. -. - , -,- . 

; SPECIFIC G", ... vlTv '"20 ~ U 1.8S00 . YAPOf' I'AESSU~ . .1- 00011 mm Hg. @ 200 e - 1 
VA~ oelllSITv , .... R • 11 , Nagative -. 

SO,,"U.".ITY IN " ... .) ..... WT 
'J~ ppm @ lOoe -- .--- -. . .. " ..... 

IEYAI'Of'A TIOff .. - rt tauT",,," ~TA R • U 'VO~.Tll.ES IV VO\.. ., '-
- Negative . - -5 

~j 
Brawa Solid . ~ -. ~ 

"" ,-'$' lSi -~ ..... IAR ... Nce ... NO OOOR 
•. -. __ . Ka =.10 - " 

Chlorophenolic:' Odor .... C1'sauu ',~ 'A ' . 1 

1 
) 

. ~ >.V FIRE AND 'EXPlO!SION DATA ._,..,_, 
'l.AS" 11'0''''' 
'TESt METHOOI Nelative -

AUTOlCiNlTlOfif --,,·1 --. -1 
TEMPf"ATU~" I 

• , . Negative : 

_""A"M,_A_l:I_~_E_l._'M_'T_S_I"'--.A"",'R_._'_'_Y_Y_O_L.. __ ~N_e;;.:g~a;;;.t.:..;i:..;v..;e~..-L ____ ....J:"-. _____ · -_-.L..I :~~ ~, .... I ...... _________ ,_: I 
EX TlIICt;1J15HING 
MEDIA 

Sl'fCULl FIRE 
r Ir..n-"b\,a 

• JuAES 

U .IAI. 'IAE 
........ EX .. LOSIOH 
""'ZAAO 

:_~ ... __ ,."" 2 

'.'1 
C) aol,allow ex·Po.ed bOdy lurb.ces. loxlc 

Water. Fog. Fo~m. COZ . . . 
vapor. given oU from a fire~ Ue. lelf-contalned breathing apparatus. I 
Bla.nket with extingubhlng medl&_ - 11 

en au Jecte to 11 tempera ~ •• n aecompo.e. to hydrochloric ~Cl(: 
and wa.ter. Hilhly toxic , •••• (Clt.1odd ••• ad Chlorine) call be evolved I 
'Whell burned. r I 

. ~~~.-
2. s.. iftftNCli_ ."" "" __ 1 • I. .' ·~i.=t-:-. 

.~~.-....-. . ..- .. 
TOLS003853 I 

-.------~------- - ..... -----~ 
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t 
'. SECTION V • HEALTH HAZARD DATA 

f-T";"t:,,,o,,,o '-''''1' VAI.UC LD - 29 .,/IC, •• ". LD
SO

-I46 .,/IC, R.t.~ .. . 
f"£CTS o~ OV£"£.IC~Su"£ 1. 

Ac.t~ ...... i"l i ••• ,II.lI ~I •••• " .... c."""I.i ••• ,,41 coll.e' •• 

."C"CfHCV AHO 'I .. ST Ala .... OC£OI.I ... s·" " • 
~XTERM"&'I. ~ ••• -I""'4di .... I .. 'I"u-I. .. ; ........ ; ........ tlf~ .. - ... cl ... , ._ •• r .".11 .h".ici." ."i ••• L 
5IIi"-R_,,. como .. i" ... d cl.thiftl: _.h .1" co,. ... ~" ..... f Map ." •• at.,. INTER ... AL: C.II • phr.iciClr. 

_ ........ Co".,.1 C • .,.., i",,,,.di .. oI,. CQMT AMI MATE 0 C1.0THI ... G: Th_",hl, ........ r.,. ,.-.... 1 
J . SECTION VI • REACTIVITY DATA 

STA .... 'T ... 
UNSTA.LC 

CONOITrONS TO AYOIO 
o.c.-..... hi .. h __ ,otur •• : ... i •••••• u,. t. 

STA8"'£ -X • re •• M". 300- C. 
• NCO .... ATA.I,-,TV IM.unll, 14."0Id} 

DisNl_. itt .tll.Ii •••• 1",,_. 
_ZA"OOUS OCCOM~5ITION .... OOUCTS 

Aci. ""' •• co"ta'.i", ...... C ChiMNa 

MA" OCCU" 
CONOITIONS TO AYOIO 

_ZA"OOUS 
r 

IIO\.""C"I%ATION 
WI\.\. NOT OCCUR X 

r . SECTION VII ,-; SPILL OR LEAK PROCEDURES 
5TellS,TO ac TAKCN IN CAH MATC .. 'A,- IS RC&.CASCO 0" S"'-LCO 

w •• ,,_ ._ ... ;U ......... ta.·.r .a ... _ ....... ..I .... :;. .. 

$ ..... 1' .p o"eI put Itock i,,10 c."'oi,,., • . I. 
WASTE O'~SA&. MCTHOO 

.. 
T.II. to ch ... ic.1 • i .p ... 1 .r ••• ". c ..... , witla .Ilff. 

J -
seCTIONVIU • SPECIAL PROTECTION INFORMATION 

,,£5"'''ATO'''' P"OTCCTION ISp~d" .ytHl . • W •• , .i, •• ,if, .... , •• ,.;, ... ,·fe, ... t .,,4 •• ,.., •• 
V( N fI\.A finN • .. neAL C)C"'AUST . '"CI .... _ r 

~--.. -- ...... _--_. __ .. -_. .. -M£CM"NICA" (t~ "" " OTHeR - . 
~.. . ___ . . R.It~., .1 ...... , ••• i,.4. , .... --_ ......... .,. ...... 

".OT£CTIV£ C&'OYU . I &"C P"OT&CTION -
OTHC- .... OT&CTIV£ £QUI_.NT . . 

SECTION IX • SPECIAL PRECAUTIONS 
".CCAUTIONS TO ec TAICCN IN HANO\.'NC ANO STO"ING 

..&.-i.-. •• a.:ilu:illl ulilal .. , 

A_'" ..... Ntv' ........ 300· C. 

~ . 

OTHE" ""Cc:AUTIONS 
ICEEP OUT Of REACH OF CHILDREN 

. 
... 
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8uC' •• u of '-_bOt' S,."d~'d. 

====~==========================Sf=:C=TI=ON==I=========================.l 

SECTIO~ 
-. 

II Jo!A2~A!:OCUS Ii\:Gl\EO!Ej~TS -
i TI.'4' - .. 

~ .. -'.- •.. , 
.... UtTl ... "UIIlVA.T\V'S. &. 'O,"v'"-''' ~ . -'\.\.0." AND IIITAl.LlC CQ,4TIICGS ~ t '" 'f · CV .... ". 

.. · , , Iv ..... ' 

f 
~ 

~IGMC ... f$ 'ASI .. U' .. ~ ,. I ~ " 
<" ..... 

l CA'''"Y$I' AUO'" -. 

• V, .. acu : ""AUIC CO""~Cs 
. .. , 

• ._,--

~ SO"ytllol" >. ·0 
.' .. . - '- 00 - •.. ,,~U~ "CTA~ ~ t ··~\.US eOA-Tu.e 0- call( '\Ulr •. ~ .. -. 

I 

I 
~ AOOlflVes . 0''''.' -; , ... . ... .. -
f OT ... as . 

.. I 
~ . ' "4%-,aOOVS IIIXTUlUS 0' OTH£. I.IQUIOS. 50\,105. Q. '''''IS . I s f TI.Y . (1:,.;- • 

· , - . 
J ; . . . - : . .. . 0 

1 
'1 . " .. - ' ... ~ .,_. ., 

. . , 
0 •• 

1 
, . . -. ... . •.. ~ .. - ...... ' .. ' .~. . .. _... . .-00 

-: . ~ . ... - ~ i , ... :'--: ~.r.- • ~ .. -:- -. S=CTlO~ JU P··"C:(C.:lL O"-A • r , 
- ~ ..... _.. . ... -: ...... '.J.-;: • /" - n.... _1 __ 

!" .O." ... C:; ~Ol".' ~ 0c 760 trQ _(~~~()I:IO II· ,,"cctlee ca.""" IM,O:" I ) J ! ac 
I 

~ YA~ ~.cssu •• __ .~ ... 
- at SOOC (tmna I ",.CCNT VO"A1'II..' 

.. 

I M.A. )i .. - .YVol.u .... 1'.1 

~ VAI'OoI OCHS"" &Alll: II . . ... ~ ~ ·N.A • ,·«OA'i!'·· ..... ~. , (I . - - ..... --.. ,-.~ _. 

· SOlU."". 10f rAy~,. t:cg I i 9 i b Ie i6pPGl I ~ 

I = -It 

~-~.' . . 
· A"",caa4HCC .. ~~ QOOA Brown sol id. c·har.:.ctcri'::t ic: (Idol' -

l 
J 

· -
Fi::: AiiI!) E:?tC.i!C:l H.-'Z:';:i) O.~TA I 

~'-~A-'~~---.O~'-_~'--'V-.-M-_--_-.-"-'---------------""'-------------~I-'-~A-~---"~--'-'-I-'M-'-S----~~-------'-.'--------·-~4-'-----
l~~~~~ ____ ~ __ ~H~_~A~ ____________________ 4_~N~_~A~ ______________ ~ ______ ~ ______ ____ 
~ ,.,.·.c."'.s,..· .. c. ",0'. I II \I;)ter fog, fOol", COa ~ ~"C';IA' II., ' • .; .. 1 .... ' ".:)CLO .. "CS -----------------------------...... -------------,., ".A. 

SECTIO~ IV 

f
l
-:" .• " .. , ", ....... " ._"-" .. . .' 'J i i ...... . 
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1. 
r 

I 

IV.ATERIALSA .. t .... Y DA'TA SHEET 
] 

Not defined 
-----------------------~~~~~~~-----------------------------------------------------------~ _____________________________________________________________________________ ~i--------________ ~ 

------------.-------------------------------------------------------------------------------~ 
~ ....... " __ ~-... C&.w.c.------------------------------------------------------------------------~ Not defined 
-----------.------.-----------------------------------------------------------------------~ 

~d'''&' .i-·····-.tLIlu....~ .... j·"~~, .bTn U;Til\'J JOt;~ ~.·.l.ti III \'HJ\1I I J!' t..;.\ .. ~.~.tr~~·.:..:t~';'.·i .... .i;;Q~:l. '.( '.: • 
• I~IT" 0 U ... TA ... C 

~ 0 ... , § STAa~c . 

ca ....... o ... yo .. wo •• 
Avuid excessive heat and stron2 oxidizers. 

strung oxidizers. 

O MA"OCCUIt 

_'MewltATIO" r===~-------------fl~----------------------------------------------------------------~ ~-=~ WI~" flfOT OCCUlt unde r normal operaliriR,·nnditinns • 

411"00". 

... ~.> ; .. :-.i. ... ..:. .~. 1.:T::r-mmWII}:;~0;,t~~·la Ie :t!1 ~Q;.I ~{. ~ti ~ III J;~ ~'1·~'!.;:-~?i:·~~··~.!·.:~ ~.;:~··!·jL~~ ~ 
&. •• "0 ....... " .... c ... -....... ' ..... a .... _Cc. ..... o 0_ • ." ..... e. 

----------------------------------------------------------------------------------~. Handle as an oil spill. 

i ••• .-0 .... _«'iMOO 

lncine ration • 

.... c .............. " 

{'II.ATIO" .. CCOI .... C." !.~_ o'OIca 

I X· .... c...... ......... rc ..... i'.::c~y-=:---------------------------------f 
Impervious Ma.te rial . F&ce Jl1&sk or .a.f~ty @nggles. 

~~to,&~v.-~Oy •• _~~~~~---~---------~--~~~ -

rm~rvio"s outer doth~. . 

. '6 .... ,,,,, ... 1'" ....... &. .......... u ............. 0...... . 
,!ldard Precautions should be n_b_l'i~.t:~ when handling m:ltcrtals of ttu type. 

'0 not store at tempe raturcs above 150°F. 

--~<---------------------------------------------------------------.-------;{ 

iAu~ -------------------------------------------------------------------~ .. ~~ 
. prolunged or rcpeat~d clJnt~ct with the skin. ------
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. ... . - ....... "._ .. 
_ OccupatiONI ~fetY and Hafdl Adminiscration 

- MATERIAt,~~SAFETY ,DATA: SHEET 
.1" "._'" ~- ....• .1.-. - ••. "" 1l'~ •• - .. '~ 'Ir .. 

R~ired under USOL S.f • .., _ HI"'''' R"".,ionl f« Sh. Repaitint. 
Shiclbuilcf"'9, and Shiptw •• kinoa (29 CFR 1915. 1911. 19171 

-- -' seCTUON I 
MANUf'ACTU"CR'S N ...... C I CMCRGeHeV TC'-C-oNe NO. 

REICHHOLD CHEMICALS, INC. (206) 572-56 • 
.. oo •• ss (Nulftbn. Strut. 017. S,.,. MIl ZlI' Cod" 23AO Toyl., WO, (P. O. 10. 1482). T.co •• , W •• 'UOl 
C"CMICAL NA .. e A"'O SVNONV .. Sp hi II I •• doe .,op .... 

ITRAOCNAMCANOSVNONVMS 

IU .. '... 1~' D •••.• Lf . .L ...... 1 
C .. &M.CALr .... ·LY eM' 4 h I .,. ... t. p ..... Il'ORMU&.A C£CJcOH 

. ,. SECTION II . HAZARI)OUS INGREDIENTS . .. 

- 'AIHTS.'''lSERVATIVIS •• SO~VENTS " 
T~V 

AL&.OYS ANa MITALLIC COATINGS " 
T\.V 

fUn,,,. 
CU ... ". 

~GMeNTS ... 'lAse MeTA'-

CAT"LVST .. ..LLOYS 

veHICUE 
- '''CTALLIC COATING.' -. -. 

.' 

"I",'-CR MCTA,- _:4%. 

SO,-vCHTS . ,,"us COATING OR cO"C "LUX 
---, ,,-

AOOITIVU CITHf.RS -~ .. 
..-,,"," -'. ... ~.- ,- ~", ,- . ".- -

OTHCRS .' o· 
,,' 1,:''', .. . ' -- --, ""' . 

HAZARDOUS MIXTURES Of! OTHIU. ".aulos. SOLlas. 0 .. GAllS • >. 

" 
TLV . 

(U"'uI 

. -- .. 

'.-

-, ..... - -

seCTION III • PH"t'SICAl DATA " ... 
-

aotUNG I'OINT C·"., 309· C. 7S~· F. PCC~~IC GAAVITY CHz0-U : • -1.16,,25° C. 

VAPO" ~"CSSURC ( ... ", "--a "ACOIT. VOUTIU ,..:....::a. 

~. ~.< ~~.f.:L: • ". VOLUMC C". :-
!-~~'~~AATION R~TC •• _. -

._ ... - '. ~ N_efi" • 
'-V"I'OR O&HSITV (A ..... U. - . ----- c. . ••. .. ·n N~.ti". _. .-

SO",U.I,-'TY IN ..,ATe .. Upp." 61· F. . 
AHCAAAHCC ANO 000 • H.II ••• It.t .f' •• U4 IIlo,:k. I.ff col_II 

. SeCTION IV • FIRE AND EXPLOSION HAZARD DATA 
~LASH PO«NT , ..... " .. VMII. 

>300" C. T •• oed cl ... 4 c~ 
1, .. ur.MMA.L& UMITS I L.eI I vee 

I 
CXTINGUISI4ING MCO.A 

F •••• wet., ., c., ..... 41 •• i4. 
SKCIA&. ~IAC ~IGHTING ~"occou"cs 

8 f uk.t with f .... ..,.t., ., c., ..... 41 •• i4. 

. ",,,"VSUA,,, ~'.C .. NO CX'"'-OSION _ZAtitOS 

'W" ...... laj.ct.d t. hith __ po,.t_ •. d.c .... p ..... 
V.I.ti'. i •• t._. Cocompo.ed product •• ,. acidic ... c.n..i ..... 

PAGE (1J 
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MATERIAL SAFETY DATA SHEET 

I IS in es s. and Claus ea. 

L . ~Jllr.li."':"Aw.:.:.V=-=O':"I"'D"'_-A":S~P"""IRr..a.aA~T"'l~b"N";:.'U.lli.JRi.!et..pe~ar.;:t~W1~t i~l.:.iv:=o~m~i:"'t...tiis'-L:...!!c~lell.a~r .~:':'G=e~t~m-e:i!..d~ic..t:ia~l..&...;a:::'tt~en..:ut~i~o~nu. i-.::~!'..L._-I 
1 

[~~~~...=.:.:.::~~~--:--:-~-----~ 
r _"DO" • • C~'ZAnO" ~~ ____________ ~ __________ ~ _______________________________________________ ~ 

r 
r 
f - :tion IX ~elow. 

( 

L,~ __ . g~IE_B~_mam~ 

pp.roved goggles. Do not a~o!nized. Use only in well venti1a~ed area. Keep contents and 

-.1y treated articles away Crom flame. Cood and living plants • 
• caw ...... 

not take internally. Wa~h contaminat;ed c:1othing before reu.s ing. Discard conta.minated .... 

shoes. Approved (USBM) resplra~or's can be u.sed it oxygen level above 16% and vapor' con-
centra.lon e oW' • ot erwl.e use se -contallle Wli s. 0 no use w e4 empera ut"e 

, 
_ !xc:eeds lZOoF. It spiUed. blot up with an absorbant mateda! such as Speed'-Dry absot"ba:1t 

• processed clay sold by Miner'at " Chemicals Co •• Edison, N. J. 

132319 TOLS003858 
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~'~1W'U-~'" ~."t.'" 
," ChM1tCais 

( 

.~ . 
.... 

i 

":.: ,nd CNbngs 

. .,. 
1 .: ...... ,." ;j;~ .• :. 

"------ 1 .. · .. · "PF.:TROS-ET IT 

":.::'~:::'~:a· (.. -rn~ ~ r.ml fbI! J!t#!' mr' n~lI: rei: f~ ill :( ~ i ~., , ,.~ ,'" 
T~V 

PCRC.NY'I-.~--___ ~ ____ .... __ ~ -- .. eM .. "' ... "I 

~-----------------------------------------------------'-r--------~------'-~-----r-------------

~O·~~Z~;dOUS· ~~Rredi~nt. as' defined in~ect~:l ~ 0'. 5; ~~ he reguh tions pro rnulgated undeJ 

Public Law 85-142 and incorporated in. MIL·· Sta.n4ar~ I- 134.1A ; n~F~d. : tandard 313·~ 
U.S.' Departnlent of Laborclefinilion 29CFR 1~9J_·~(S)~ .. __ . _ I 

.- " .. _---
. QLd..e.fia~ . ... ....... c""'->:· - ' .. - _. 

e" .. _ ............... 
'. 

.' .. (_v .. ';s. .. cnue • I' .. Not defined 
._v_ ... 

" , .. N\)t .defined •. .aY •• -" .... .. 

i:::':',j ....... n - 1.03 .. 
~~-------~~-------~~--~~~~-------1 ........ • c....... Not defined 
.".C._A_CC .~ 

Dark Liquid 

<.- ' I 

~w~~~w ... ~w~.~~~.~ ... ~,~.~.~o~c~.~_~o~.:~~~.~ .. ~~~ .. ~.~~~.----------.... ---------..... ------.-.----.-~-'.-.----.-.. -.. -.----.... --.... ----.... ----------- 1 
1--____ ........ ___ : ___ ........ l.C..lQ~.~Ox~ .... il.ld~ew'LtOll(~sllulltu{i;s;UL,Jrr:. ....... Bc.aau;ri IInf a ad Ca Ie ill m may be (armed 

~------------------------------------------------------·--------l 
~----------------------------'--..... ----------------------------------------------------
t-...... =:::~::~::::'::::::::::~==~-----.-:--_ -_-___ '_-_-_-_-_ -_-_~_-_-_ -_-_ -_ -_ -_-_ -_-_ -_ -:_ -_ -_ -_-_ -:_ -_-_ -_ -_ -_-_ -_ -~_--_-_-_-_-_.~~~~~~~ I 

-cc •• 4. ••• , " .... " ....... cc.".c. 

-------------------------------------------'--------------------------------------------- . 
t=-------------------------------- TOLS003859 

~-------------------------------------------------------------------------------I 
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I· 

r 
.. 

· ..... _ .... -- ~ ... ~ .. ..,., ..... ' ............ . 

ousness 

[' ~~r.n:r.;iirni-::.=.::;....::.~:.=.a.:..._------------I 

I 'DO". 

• C.'ZAYfDN ~~-------------;r-----------------------------------------~--------~----'----~ 
·Oltel. 

L~_~_~tmJ!Efi~~ 

r , f' 

'. 

~~;:!~~ection;VIII~SPECIAC:P.ROTECTJON]NF.ORMATJON°)1:~};'~1~';i~~?~' 
ro ...... rccr .... I~",¥ 17"' 

Or2anic ftl)Or can ister las mask; setC-contained or supplied air ecessary ~200 t)t)m 
"'.C&'- c ..... u.~ ••• .:4&. respirator. --

' .. AT.D .. • cc ............ _ . ..... 
XX 0 • 

'0 ~ . 
..... c ...... c. It". "."c."." ':)er gloves Chemical goggles (splash saCety' 

....... "' ............ M ••• 

i, .. _~~y~i-1~ar-4~ectioii~IX~5F!ECIAL·ERECAUrIONS-~~:l":!~:~~o,:.-r::i~,tt~~~r-~·~ 
",'fer ... Yo ec " ... c.· ............. "' .. A" •• "0.'''. 
o·~ skin contact. Avoid prolonged breathing oC vapors. 00 not use near a source oC I. on. Avoid contamination oC reed or lood stuCh. Store in tightly closed containers iJ, a 

location. Ventilat ed a rea • 

......... 
:aminated clothing before reuse. 00 not rea.e container •• Read label thoroughly, 

product i. to be mixed with other toxic materiab. -
TOLS003860 -
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( 

~:::~:':'C_N_T_"_"_"~_"_' __ "_'_-_"_"-_-_-_-~' _______________________ i __ PC __ .c __ .N_T __ -~------~~---~---~~--------------~-~r_ ______________ "] 

enol 40 

K e Mixture 80 
Hydrocarbon Solvent 20 500 

."';""Y'-" _. ~ 

~ -,.. . ~-

. ratures. Control all itiOCl J 
t-----~~~------~. 

sources wben ift use. Ketoae "' .. uu,..-. are bea.viiet" thaA air. ", J 

I 
·~~~~~~~'~.~G~~~~~------------------------·--------------------------------------------
W~ar full Dro':~dio!t clothinlr Do not allow any exposed body surfaces. Toxic vapors 

...&iven oft from a'lire. Use sel£-contaiaed brea,tbiAl apparatus. Burning may produce 

hydro-::htoric acid. carbo!! mono.dde. 

32319 
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MATERIAL"SAFETY DATA SHEET 
," - - ._". . 

j~_~:' ~~~~Em!r:mm~~~~~~ 
''';' 

. vents: 

[~ 
0. cOz;···.FbenoticL..:.......;·· ___________________________ . __ -I 

• DDUS 

'_c.'z~nD" H5~--------------H-------------------------------------------------------------_I __ "0-. 

LU~ ~I.I~~~~~~~~~~~ 
r 

~_.:essed 

L. Han IX below. -

{O·;~~r.A~T&.D."~~----~----------------------------~~;r~~;_----------------------------. ______ ~ 
oves fi 

~~~~~~~~Ba~~ 

orocessed clay sold 
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\ 

.... ", •• .,.".c ........ 

,A ___ ." \1.$.0. ... , ...... , •• 1.4." ...... _, .... S-... - ,. , .. -I.SU·OO'.t 

WHIL' TH' IN,QIfMAn(JIII AND If~C(JIM,f~NIJA nONS SET 
'o"rHH'"~/NAIf'.""V'O ro •• Al:CUlfA1' AS 0# TH' 
0.14 r. 14'11'0'. IrON'If$ CO"'I'AN., M .... clS NO WA,,"ANN 
WItH If,p,cr irH,If"0 AND QI$Ct.AtMS A&.1. &.1".,&.11., ,"QIA ,.'LlANe' 1H''''(JIII. :lIP .. ,-- ";'-. "'~ .. -

·a CJ 

Ine •• Wood Treating Ch.emicat, Dept. . 31~/77Z-ZZ00 
~~~~~ ___________________________ J 

~~-------------~~~~~~---__ .l 

t--------------t----+--i----+---J 

I ... , .......... . , ........ _-... -.... -
.. c.cc_ .......... 95"'. ...- ... c ..... e I 

~.-. __ .-.-~ .. -M~ ___ ~------~~~~------------------------------.~.~y-~ __ ~.~~--~--____________________________ ~ __ 
... ee.rlC ........ -- ." ............. . 
(.... • •• (Con''''' .ce •••••• , . __ .... "'--

•• "e.·" .... . 

~~~~~----~-------------------, 

~------------,------------------l 
~--~------------------------------J 
~~~~~----------~·------------------------~l g apparatus with a lull t .. Lcepiece operateci in the preuure demand 

,positive pressure) mode. -1 
I TOLS003863 
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FRlEDMAN & BRUYA. INC. 

ENVIRONMENTAL CHEMISTS 

~a~e of Report: March 13, 1991 
Dace Submicced: March 4. 1991 
?rojecc: 03-123 N.W. Terminal, P.O. 117241 

RESU1.TS OF .ANALYSES OF 'l'BE WATER SAMPLES 
FOR PCP (P!:N'l'A) 

Results Reported &s mq/L (ppm) 

Sar.::)le t 

3123-0227-MW-K 

3:"2 3-0227-M"w- I 

3123-0227-MW-H 

3!.23-0228-MW-L 

3123-0228-MW-Jl 

3123-0228-MW-J2 

1123-0228-MW-J3 

3123-0228-MW-B1 

3123-0228-MW-B2 

3123-0228-MW-M 

3123-0227-MW-G 

Quality Assurance 

Mee~od Blank 

3123-0228-MW-M. 
(Duplicate) 

3123-0228-MW-M 
(Matrix Spike) 
Spiked @ 5 ppm 
?e~cent Recovery 

3123-0228-MW-M 
(Matrix Spike Duplicate) 
Spiked @ 5 ppm 
Percenc Recovery 

PC? (PENTA) 
(ppm) 

<1 

<1 

<1 

<1 

60 

1 

<1 

<1 

1 

..; 

1 

<1 

1 

135% 

210% 
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TIKI OIL CO. 
SOKK&RY or PIILD AID AH&LYTIC&L RISOLTS 

CROORDV&TIR SAKPLIHC &RD &B&LYSIS 

Sampling procedures meet EPA Pub. SW846. 
Time 011 groundwater samples were analyzed by CC/HS using EPA 
He thod. 
The submitted sample from well No. 4 contained an insufficient 
amount of material for analysis. 

WELL NO. STATIC FIELD 
WATER Ph 
LEVEL 
(FEET) 
(5-28-86) 

PENTACHLOlOPHENOL 
mglL (ppm) 

(1) 

STATIC 
WATER 
LEVEL 
(6-5-86) 

---------------------------------------------------------------
A 13.17 6.56 N.D. 12.15 

B 13.16 6.29 N.D. ll.18 

0 12.52 6.49 N.D. 12.65 

E 13.65 7.70 N.D. ll.75 

F 13.90 6.73 N.D. 13.93 

H 9.31 6.32 N.D. 9.46 

I 12.89 S.74 .0022 13.02 

QA/QC (Duplicate B) N.D. 

Field Blank N.D. 

2 15.00 15.11 

River 18.52 14. S4 

---------------------------------------~------------------------

NOTE: (1) Samples collected on Kay 28, 1986; 
, Laboratory analysis reported on June 9, 1986. 

Detection Limit of 002 ppm. 

TOLS003865 
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TABLE It1-6 

TIME Ol:L co. 

GROUNDWATER ANALYTICAL RESULTS 

(AUGUST 2't. 1986) 

WELL NUMBER STATIC WATER LEVEL 
(FT BELOW TOP OF CASING) 

pH 

MW-A 
. MW-B 

MW-C 
MW-D 
MW-E 
MW-F 
MW-G 
MW-H 
MW-I 
RIVER 

NOTES: 

32319 

14.06 
15.07 

DRY 
14.48 

·15.22 
lS.44 

DRY 
11.28 
14.75 
25.70 

6.80 
6.70 
N.A. 
6.53 . 
6.54 
6.57 . 
M.A. 
6.91 

.. 6.77 
N.A. 

[PCP 1 • CONCENTaATIOtf OF EIEN'rACHLOROPHEHOL 
ppa • PUTS PER MILLION . 
N.A. • NOT AVAILABLE 
N.D. • NOT DETECTED 

I 
r 

[PCP] 
(pp.) 

l 
N.D. 
N.D . I N.A. 
.044 
N.D. I N.D. 
N.A. 
N.D. 

I H.D. 
N.A. 

I 
I 
I 

1 
I 
I 
I 
I 

TOLS003866 , 
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Death in Feet. 

-0 - 1-112 

3-1IZ - 5 

8-1/2 - 10 

10 - 13 

15 - 18-1/Z 

18-1/Z - 20 

20 - 23-1/2 

23-1/2 - 25 

25 - 28-112 

28-1/2 - 30 

3U - 32-1/2 

32-1/2 - JS 

35 - 37-1/2 

31-1/2 - 39 

39 - 42-1/2 

':Z-ln - .15 

-~s - .17-1/2 

t7 -1/2 - '9 

32319 

• 

FIctiRE I-4 

!ORI~e toe YELL 4 
Soil Descriotfon 

Light brown gravelly sand. moderately co~~ac~e4. 
moist (shovel sample) 

--Dart brown gravelly sand. moderately compac~ed_ 
lIoist. split spoon sample (S.S. sample) 

light brown gravelly sand. in contact with blue 
gray gravelly sand. moderately compacted. mois~ 
(S.S. sample) 

Gravelly sand 

light blue gray gravelly sand. codera~~ 
co=paction. saturated (S.S. sample) 

Gravelly sand 

Li9ht blue gray gravelly silty sand \41th a clay 
lens. aOderately cotlpacted. saturated (s.~;. 
sample) 

Gravelly silty sand with clay lens 

Light gray gravelly silty fine sand with minor 
clay lens. mOderately compacted. saturated (S.S. 
sample) 

Fine sand 

Light gray aedium to fine sand. 3-1/2- thick 
clay lens. saturated (S.S. sample) 

Medium to fine sand with clay lenses 

light gray medium ta fine sand. minar clay 
lenses. saturated (S.S. sample) 

Medium to fine grained sand 

light gray medium to fine sand (S.S. sampl~l 

Light gray medium to fine sand 

Light gray _df um sand grad; ng ta fi ne sand wlth 
depth. minor clay lens (S.S. sample) 

fin@ sand~ saturated 

L;ght gray sandy silt grading to light gray 
. ·silty fin@ sand (S.S. sample) 
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Tha followine guidanca 1. b .. ed on cha ·Unconcro11ld H&Zardo~ Yasce Si:e 
Rankin, Sy.cI •• A q.ars ~u&l·. originally publishad in cha July 16. 1982. 
raderal aaSiscar (40 CFR. Pare 300. Appendix A). Thi. docuaanc should be 
consulcld fo~ a cho~ou&h axplanacion of cha coxic1ey/parsiscancl 
Ivaluacion. 

Iox{sikY And r,rliseencl hava baen combined 1n che aaerix below because of 
cheir imporcanc ralacionship. To daClrmlne che overall valul for chis 
combined !accor. avaluaca each faccor individually as discussed below. 
Kacch che individual valul' assignld vich che value. 1n che &&crix for chI 
combined raCine facco~. Evaluacl cha coxlc1cy And p.r31sclncl of s.veral of 
cha .a.c h&Zardo~ .ubseancIs ac cha !aciliey 1ndependencly and .ncer only 
cha higha.c SCO~I 1n cha aacrix below: 

ValU4 for PenhtaDCa 

Value for Todda a 1 'Z ) 

0 0 0 a 0 
1 3 6 9 l2 
2 6 9 12 15 
3 9 12 lS 18 

P't,1,;.ns. of lach hazardous sub.cancI 1. evaluacld on le. 
biodesr&4&billey as follow.: 

Easily biodasradabla compounds 
Scraighe chain hydrocarbons 
Sub.cicucld and ochar rinS compounds 
Mecals. polycyclic compounds and 

haloganacld hydrocarbons 

o 
1 
2 

3 

IoxisikY of lach hazardous .ub.canca beins avaluaCld is givan & valul using 
cha racine scha.a of Sax 2 or cha Nacional Firl Proclccion Associacion 
(NFPA) 3. Aut", a v.1u .. follova: 

1 

Taici;:, 

Sax lav.al 0 or NnA l .. el 0 
SAX lavel 1 o~ NFPA laval 1 
SAX lav.al 2 o~ NnA laval 2 
SAX lavel 3 or NFPA lavel 3 or 4 

Ald cnedvalU4 

o 
1 
2 
3 

JaB Associ.ca., lac., K';hodolocy for Rlc1ne ;he Ha%lrd Po;enc1,l for 
YA3;' D1spgs.l SiC'S, Kay S, 1980. 

2 Sax. N.I., D.n"rqua PIoper;1,s of In¢u3;r111 K.;lr1,1J, Van No.crand 
Rhainhold Company, N.v York. 4ch Edicion. 1975. 
SAX, N.l., Oanl't9Y3 PIoptr;1,s gf Indul;ri,l KI;.r1als, Van Noscrand 
Rhainho1d Company. New York. 5ch EdiclOG. 1979. 

3 Naelonal Flr. Proc.ccion ~.ociacion.· Kac1gnal (ttl Cgda., Vol. 13. 
No. 49, 1977. 
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c,Ei."::i-:t.l omr:CTlO!,"S: IN C:1DlH j 0 DI~ lI;i~! .. ::NE \":HHIi~R WE CAN ACC~PT nil~ ~i"t:CIAL \'::'S 1 r: !;i. :::l.':::.:t 0 
IN THE ABOVE NUr"13~Rt;D FI~O!'ILE SHe!:T, WE '~~UST OBTAIN A AEPRCSr:NrATIVE SJ..r.~PL(; O~ THE W':'Sl E. ,o,,'E 
WilL J..NAI.Y7.E THE SAMPLE TO VCRIFY THE INFOP.I.~ATlON YOU HAVE PROVIDED US, SO IT IS PAATlCUL":'I~LY 
1l.~PORTANT THAT THE SAII.PI.E BE TRULY REPRESENTATIVe. IN !.:OST CIRCUMSTANCeS YOU WILL BE 06i':'It~ING 
Ti-iE SAMPLE. HOWr:VER, IN THOSE CAS(;S IN WHICH WE OBTAIN THE SAMPLE, WE MUST ASK THAT ONE OF 
YOUR EMPLOYEES BE PR(!SENT TO DIRECT THE PARTICULAR SOURCE TO BE SAMPLED AND TO WITNESS THE 
SJ,.!.~PLjNG. IN SUCH CASe. YOUR EMPLOYEE MUST SIGN THIS CERTIFICATION AS A WITNESS. 

THIS CERTIFICATION MUST BE RETUFiNED, WITH THE REPRESENTATIVE WASTE SAI,:PLE. TO: 

THE UNDERSIGNED CERTIFIES THAT HE/SHE OBTAINED A REP~t:SENTAilVE SA/.~PLE OF THE: \,:,~STE 
I.~ATER!AL DeSCRIBED IN THE "GENERATOR'S WASTE I\~ATERIAL PROFILE SHEET" ABOVE REFERENC:ED. J..NO 
THAT THE FOLLOWING REPRESENTAllONS ARE TRUE AND CORRECT: 

1. HOUR AND DATE OF SAMPLING: 0930 Hours. Febnlarv 19 .... 1985 __ . __ 
2. ~OURCE FROM WHICH SAMPLE TAKEN: 12005 N. Burgard Ro~d • 

. ~~rt)3nd Oregon, pentachloropheiiOI area slto,,"," on atl .. ~chea plot jLin·. ~ 

. --.--------------------- ---------------------------------
3. II~Ulr:.~£NT AND SAMPLING METHOD USED: Shovel and clIn used. S".!:(a .• ·p, 

.'lIo! ((I,It and two foot representative samples ob}ain_<!~ ... _~..!~",~ t,.:. "l; .• ~ 

."Hi p,.h:';·(1~ _~'.~. ----=--'--------_._ .. - -. - --, . 
. _------------_.- .. '-"-

4. .....~OUrH OF S.t.!.~PLE OB T AINED:-.,.;;O;.;.:n~e~(.::.1 ,,) .. 8C1.:3::,;1::,;1:,:0::,:n:.:.,:.=--_______ _ 

:' S. TYPE OF CONTAINERINTOWI-IICHSAMPLEWAS PLACED: New one sallon..r,,·inr ,.;''!._ 

-------------- - - .-
6. THE SAr.:PLlNG EOUIPMENT USED. AND THE CONTAINER INTO WHICH· THE SAMPLE \·;:.S 

PLACED, Wt;:RE THEMSELVES UNCONTAMINATED BEFORE USE. Yes. 

7. AT THE TIME OF SAMPLING I AFFIXeD A LABEL TO THE CONTAINER IN THE FOt LO'·.:NG 
FORM WITH THE FOLLOWING INFORMATION (FILL IN THIS PORTION, INCLUDING YOUR 
SIGNATURE, JUST AS IT APPEARS ON THE LABEL YOU PREPARED): 

GENERATOR: Til1'.e Oi~ Co. 
WASTE NAME: Pentachlorophenol mixture. 
SAMPLE HOUR/DATE: 0930 Hours, Feb. 19, 1985 
PROFILE SHEET CODE: £ 13 8 
SAMPLER SIGNATURE: • 

WITNESS VERIFICATION: I WAS PERSONALLY PREs! 
ENT DURING THE SAMPLING DeSCRIBED; I DIRECTED 
THE WASTE SOURCE TO BE SAMPLED; AND I VERIFY 
THE INFORMATION ABOVE NOTED. 

WITNESS: John H. Somes 

SIGNATUREO£··,')./. r:-...... _--
~ 

TITLE: ___ ~C;..;;e;,;.n;.;;e;.;;T..;;a;.::1~!'!;.;::a~n:.;:a~8:.;:e..:.r ______ _ 

EI.~PLOYER; ~:orth ":c:st Vacuum Truck Service 

DATE: ____ r~a~b~r~u~a~r~y~1~9~,~1~9~R~5~ __________________ _ 

.c. • ., ",II· ~I .... &.Q 
L .~,.: "· ... 'rl .,£·.£~£,,£ ... r . • .,c 

SAMPLER NAME: Neil E. Wallis 

TITLE: ____ -::T::.:e;.:r~m::.:i~n~a~l~M~a.!!n.:a..flg.!;.e!.r--___ _ 
EMPLOYER: ___ T_i_m_e_O_i_l_C_o_. _______ _ 

DATE: ______ F_e~b~r~ua~r~y~1~9~,~1~9~B~S ___ __ 

LABORATORY REVIEW OF SAMPLING PROTOCOL 

BASED UPON MY REVIEW OF THE ABOVE PROFilE SHEET. 
I CONCLUDE THAT THE A80VE METHODOLOGY IS: 

o ADEOUA TE FOR YIELDING A REPRESENTATIVE SAMPLE. 

o INADEOUATE·FOR THE REI-SONS NOTED HEREON. 
OATE: _______ _ 

LAB MGR: 
TOLS003889 
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1tA'!"!'!.i 
TACOMA · I 

"HONE 28S.UOC 
CASL! ADORESS: 'tIMO!~ 
(FAX) 206.283.8036 .. 

~nANO • ~ 0 

TIME OIL CO. II;NO 
Iltel4MONO • ., 
1.0$ ANGeLlS 

Ms. Susan 
Geraght 
8330 
I.e 

c 

• • • , .. 
I 

273'1' weST COMMODORE WAY 
P.O. eox 24447 

aequest for Proposal 
TLme Oil Co. Northwest Terminal Project 
12005 Nor~ &urgard, Portland, OR. 97203 

Dear Ms. kd. th: 

SEATTLE. Wit. 98'85·1233 
SEATTLE. Wit. 98124·0647 

Karch 17, 1993 

Thank you for submitting your Statement of Qualifications in r .. ponse to the Time 
Oil Co. request dated January 1S. 1993. ~e have received and reviewed all the 
submittals and are pl.a.ed to inform you that your firm hal been selected as a 
short list finalist. To make the final selection, we are requesting that a 
proposal be sUbmitted which describes your firm's approach to conducting ~e 
scope of work outlined below. 

Site backgrounc wa. provided in the Request for Qualifications document. 
Additional slte back,round 1s contained in the documents attached to this arp. 

PilOJEC'T GOALS 

Our goals will be to continue working with the Oregon Department of Env1ronzMntal 
Quality (DEQ) and the U.S. tnv1ronmen~&l Protection Agency (ErA) to brins the 
$oil pile storage into compliance, limit the scope of the investigation to the 
penta contaminated areas and to establish a risk based, achievable cleanup level 
considered proteet1-ve to both the environment and human health. Time's ultimate 
goal 1s to pursue innovative and cost effective remediation of the site in a 
manner that yill minimize lon, term liability. 

SCOPE OF VOU 

For the purpose$ of this proposal, assume that the scope of work involves only 
encineering and site inVestigation at the former penta m1xine facility at Time's 
Northwest Terminal and no other sites at the terminal. To date, DEQ has only 
required the evaluation and design of a RCRA storace facility for the soil pile, 
leavilli many issues to be addressed. Your insight in anticipating future 
requirements and directing the project is sou,ht. 

The scope of work outlined below includes what we feel to be a minimum number of 
tasks necessary to complete the project. ~ith adequate justification, you are 
invited to add or delete tasks. 

Task 1 • Meetings: Regulatorv and flippin: 
TOLS003892 

The selected consultant w111 aasht Time in it:s continuing negotiations with DEQ. 
These meetings will be aimed at presentin& and negotiating cost effective, 
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MAR-17-1993 14:53 FROM ENVIRO SERVICES TO 15037962900 P.03 

e 
Time Oil • R.FP 
Northwest Terminal, Portland, 01 Page 2 

attainable objective. for the storage 1uuu, site assessment and eventual 
cleanup level n.got1at10ns. Ibese meetings will set the seage for much of ehe 
project. 

For the purposes of scoping this task the following two subtaska are .ugge.ted: 

a. To prepare for anticipated meetings the consultant will review exi.ting 
data and identify data gaps in the work performed to date. Time Oil 
project files in ehe Seattle office will be made available for review, 

b. Include sufficient time for a kick-off meeting with Time at our Seattle 
offices. Assume that three meetings will b. attended with Time staff in 
Seattle to prepare for the D!Q meetings, and that two meetings will be 
attended with DEQ at its offices in Portland. The consultant will 
prepare necessary agenda and presentation doeuments, take detailed notes 
of the DEQ meeting and prepare meeting minutes for submittal to Time. 

Task 2 • RGRA Storage Unit 

During a meeting held February 16, 1993, DEQ required that Time prepare a plan 
for proper storage of the 60il pile Within 6 months. The plan must include 
engineering and ciesign of an on-site RCRA Storage FaciHcy or Containment 
8uilding for the soil pile. 

A stora,_ unit which meets the design and construction requirements of RCRAmust 
be selected, designed, and construeted at the Northwest Terminal facility. The 
unit(s) must be des1JDed for indefinite storage of the excavated soil pile and 
possibly water contaminated with an F027 listed waste. Present stora,. 
requirements will be for approximately 3,000 yd3 of so11, additional soil may be 
generated during assessment and cleanup. In addition, you will be required to 
review the requirements for treatment, &torage, monitorins and disposal of penta 
contaminated water presently stored on site. Approximately 500,000 ,allons of 
water have been collected from run-off, pump tests and decommissioning of the 
slurry reactors. . 

For this task, the selected eonsultant will: 

review cur"rent Itorage of each penta contaminated media at the d.te; 
identify a minimum of two alternaUve stora,. unit options for each 
media; 
evaluate and recommend to Time appropriate options for each media and 
provide preliminary cost estimates and permitting requirements for each 
option Within two (2) months of authorization to proceed on contract: 
proceed with desl,n and permit~ing of the unit selected by Time Oil; 
finilh and submit draft d.esign within three (3) months of receipt of 
authorization to proceed on this contract; 
final draft des1Jn for submittal to DEQ by AUJUst 31, 1993. 

Final deliverables for this taskw1l1include an ensineer's cost estimate for the 
construction of a RCRA storage un1t(s) for each media. After final selection and 
regulatory approval of the storage unit design, you will prepare a complete set 
of design (P&ID) drawinss and specifications, that can be used to solie it bids 
from eo~truetion firms. Submit a minimum of three copies for review, approval 
and parmi tting. 

3 2 3 1 9 TOLS003893 
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Time Oil - UP 
Northwest Terminal, Portland, OR 

Task 3 - RFI Site Charact.rization 

Feedback from our m •• tings and those _ieb DEQ and EPA will SUld. the direction 
of the RFI Sit. Charact.r1~ation. Based upon the outcome of the meetings, an 
initial Draft Vork Planyill b. prepar.d for Tim.'s review which will 6etail the 
RFl studies to be performed. Please describe in d.tail th. proposed approach to 
conducting the RTI studI.c. Kinimum requirements of the site characterization 
will include the followin& subtaaka: 

surface and subsurface soil sampUng in the ar.a. of the site not 
previously excavated or sampled and other areas identified durin, r.view 
of fil •• ;· ' 
installation of additional groundwater monitorin& wells, bas.d on review 
of existing well placement and completion depths; 
aquif.r eharacterization and ,roundwater monitoring to evaluate site 
hydrog.ology and potential contaminant mi,r.tion; 
groundwater mode11Ui •• needed to .sa1st with remed1a1 design: 
review contaminant chemistry. 

Significant data has been collected on the distribution of pent. throughout the 
mixing area, however, characteri~ation of penta earrier agents and other 
chemicals used in the mixing process will be required. This sub-tuk will 
identify and define the distribution of contaminants of concern for the risk 
assessment. Analyds of 80il and groundwater for. volatUe organics and 
confirmation sampling of soil for dioxins and furans may be required. Pl.a.e 
review the data presented in the SOQ request and RFP, and sugsest an approach for 
performing the characterization of the unknown wood treating chemical 
constituents. !be volume and expenae of analytical testing anticipated for this 
project will require the competitive bidding of analytical work. 

~Qrkplan Preparation and Implementation; To complete the assessment of 
contaminant distribution at the site, additional ,oil and groundwater sampling 
will be performed by conducting the field program described in the Final Work 
Plan. Prior to implementation of the of the Work Plan, you will su.bmit a cost 
proposal for the implementation. Time Oil Site Assessment Guidelines and Cost 
Estimatins Sheet are attach.d as an example of the format expected for all cost 
proposal.. Elements of the Work Plan will include, at • minimum: 

Site backgrou.nd information 
Goals and objectives of the RFl/CMS investigation 
Provide detail of .ampl1t\1 methodoloiY; map showing the proposed sampling 
locations; provide a table showing analyses to be performed. 
Field Standard Operat1n& Proeedures (SOPs, 
Description of deliverables from the investigation 
Health & Safety Plan 
Schedule of Project Activities and Milestones TOLS003894 

Task deliverables will include: 
- initial Draft Work Plan for Time' 5 re,'iew 3 copies 

32319 

- Draft work Plan 
draft Final Work Plan 

- Final Work Plan 
Cost proposal 

for Time and DEQ review 
for Time for comments. 
eo Time and DEQ 
for Time'. review 

6 copies 
3 copies 
6 copies 
3 cop ie, 

BZT0104(e)040715 
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RFI Site Characterization report aummarizinJ work performed will incl~de 
preliminary draft. draf~. and final report. Three copies of the preliminary 
draft and six copies of draft and final reports will be .ubmitted. 

Task 4 • Risk Assessmept 

A c~rsory risk analysis has been performed for the site; however. after 
determininl the compleee li.t of contaminants of concern and the lateral and 
horizontal extent of cont:aminanU, a more tboro~gb risk assessment lDay 'be 
necenary to evaluate what cleanup levell will be adequately protective of human 
health and the env1ronmen~. The ri.k aS8e8sment will aerve as a tool in the 
negotiation of clean~p level. to be applied at this site. 

Deliverables for this task will incl~d. a preliminary draft. draft, and final 
risk assessment report that swmnarizes work performed. Three copies of the 
preliminary draft and six copies of draft and final reports w1ll be submitted. 

PROJECT HANAQEMlNT lEQUI&EH!NTS 

The project schedule will be driven by continuing negotiations with CEQ and EPA 
and Time's desire to keep one .tep ahead of them. Time will 'be req~ired to 
submit a status letter to OEQ on April 30, 1993 (to 'be completed 'by Time staff). 
Selection and desiln of proposed storage facilities are to be presented to DEQ 
on August 31, 1993 (to be completed by the consultant). 

Altho~gh your company has proposed a project team in your SOQ, we request that 
you provide a project teU! orcanizational chart. If your team is to be 
5ignificantly modified, please provide rational for your change.. Also provide 
a brief description of the respondbilities of each of the key project team 
members and an estimate of their involvement (time) on the project. 

Monthly budget tracking will be required for the duration of the project. The 
summary DlU5t be keyed to the tasks outlined. in the Scope of York (example 
attached). At a minimum, the summary must reflect the budgeted amount, the 
eo~itted costs, the estimate to complete and the cash flow total for the prior 
month. These reports will be prepared and keyed to the monthly invoices and must 
include detailed subcontractor (committed) costs and work completed to dace. A 
project status report IIl\1st accompany the monthly budget report which will include 
the following items: 

1. Summary of work performed during the previous mon~h; 
2. ~i8cuss1on of problema encountered and steps taken to resolve themj 
3. ~ork to be performed during the next montb; 
4. Information from or action by Timt Oil needed to continue work; 
5. Updated schedule showing scheduled activity and project milestones; 

TOLS003S95 
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PR.OPOSAL FOIKAT 

Please prepare the propoaal following the format described below: 

1. Transmittal Letter 
2. Section A • Scope of York 
3. Section B • Project Staff (If revise<1 from SOQ please justify revisions) 
4. Seetion C • Schedule (Breakdown activities within each task) 
5. Section» • Coat Proposal by task and aubtask (Muat include labor hour 

estimates, hourly rates. fee ache<1ule, subcontractor 
estimate., expense detail, Proposal ~orksh.et, etc.) 

OUr goal is to receive proposals for the .. lection and des1gn of storage 
facilities and the characterization of the site. Ye realize firm estimate. for 
tasks 3 and 4 may be difficult at this time; however, please consider all of the 
information provided in the request for SOQ and attachments to the RFP. Explore 
the probable scenarios and conditions which may be encountered at this facility 
and provide contingencies for them in your proposal. 

Please limit proposals to 40 pages or lesl, which includes all text, graphics, 
tables. and personnel biographies. Please <10 not use type fonts for text smaller 
that 10 points. Please submit 3 copies of your proposal. 

A copy of Time Oil's standard contract is attached. Any questions or concerns 
about ieems coneained in ehis contract should be discussed in Section D of the 
Proposal. Please note: maximum lOt subcontractor handling charges. 

Based on our evaluation of the proposals, Time will select not more than three 
(3) companies to be interviewed. The interview will be held at Time'. offices 
and will last approximately one (1) hour. Your senior project team members will 
be required to attend the interview. Discussions will be limited to this project 
and your proposal. 

EVALUATION CRITERIA 

The proposals will be ranked in part on demonstrated understanding of ehe i.sues 
and the po.sibilities of applied solutions. The following criteria will be used 
in makinc the final selection: 

32319 

1. Project eeam qualifications and experience with lCRA iscues, permitt1ni, 
RFI/CMS process, regulatory neiotiations and Itoraie unit design; 

2. Proposed technical approach including: inrtovativeness, thorough review of 
the data provided, soundneu of methods, alternatives which may save 
time/cost; All aspeces of your proposal will be evaluated by these 
measures. 

Quality of written materials submitead; and 
Responsiveness to requested items. TOLS0038B6 

3. Cost effectiveness in approach and management of the project will receive 
siiU1fieant considerat1on. Cost estimate must be detailed al possible; 

4. Quality of oral pre~ent.tion of proposal. 

BZT0104(e)040717 
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The current anticipated .che4ule for selection of the consultant 15 as follows: 

Receipt of Questions by FAX 
Response to Questions 
Receipt of Proposal. 
Oral Presentations 
Consultant Selection 
K1ek·off Meeting 
Draft facility design to Time 
Submission of facility 4esign to DEQ 

Karch 30 (close of business) 
April 1 
April 8 (clo.e of business) 
April 19 
April 23 
April 26 
July 26 
August 31 

Yith completion of this .ystematic program, cleanup 80als which are technically 
achievable and which are protective of present and future public health, .afety, 
and welfare in the environment can be established. A successful site cleanup 
program which employs permanent, cost effective technologies can then" be 
implemente4. 

As stated in the Request for Qualifications. this project is very important to 
Time. Project execution within schedule, work product quality requirements, and 
budget will be critical. Time expects that the selected consultant will give 
this work high priority within their organi~ation. 

Thank you for your effor~s ~o daee and continued interast in verkin, with Time 
Oil Co. We are looking forward to reviewing your proposal. If you have any 
ques~ions please call; my direct line is (206) 286-6443, or FAX (206) 285·7833. 

Sincerely. 

Kevin M. Murphy 
Senior Environmental Spec1al1st: 

Attachments: Site Maps, Assessment Guideline. 
Contract, Cost Analyses Format, 
Proposal Worksheet, Preliminary Assessment Data 

TOLS003B97 
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NONDISCLOSURE STATEMENT 

The following information, furnished in connection with the Preliminary Work Plan for Soil and Groundwater 
Remediation, Time Oil Northwest Terminal, Portlaad, Oregon, specifically identified in Section U . Conceptual 
Engineering D~ 4 - Project Costs, Appendix C • Ea,va PCP Researc:h, and Appendix D • Analytical Data 
Report of this Work Plan, constitutes trade seaets or col2fidential commercial and financial information which 
the Offeror believes to be exempt from disclosure. The Offeror requests that this informatioD Dot be disclosed 
to the public:. except as may be required by law. The Offeror requests that this informatioD not be used in whole 
or part by Time Oil for any purpose other than to evaluate the Work Plan, except that if a contract is awarded 
to the Offeror as a result of or in connection with the subo:Ussion of the Work Plan, Time Oil shall have the right 
to use the information to the extent provided in the coDll'&ct. 
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1. INTR.ODVCTION 

Ecova Corporation was retained by Time Oil Company to develop a Preliminary Work Plan for 
remedialing soil and groundwater contaminated with pentachlorophenol (PCP) at its "Northwest 
Terminal" in Portland, Oregon. This work plan Ilutiines the approacb tbat Ecova proposes to follow 
in conducting the work, including design and illstallation of the slurry/liquid treatment facilities, 
biodegradatioD of PCP contamination. dewaterin.g of the slurries after treatment. and final disposal 
of treated soil and groundwater. The work plan also addresses Ecova's participation in support of 
regulatory agency approval of the remediation pRall. Included in this work plan are descriptions of 
the individual tasks to be performed. the managenlent team assigned to carry out tbe project activities 
(Section 3.0). the project schedule showing task duration and milestones (Section 4.0). and the project 
costs provided in Section 5.0. 

1.1 SITE BA.CKGROUND 

Time Oil operates a petroleum products terminal in Portland. Oregon, that provides tank storage 
facilities for its products as well as custom storage for outside customers. Until recently, Time Oil 
also operated a PCP mixing facility at the Northwe:,t Terminal to produce products for a woodtreating 
chemicals manufacturing and distributing firm. Operations included melting blocks of virgin PCP, 
mixing with mineral spirits, and repackaging the miixture for shipment. Operations were disc:ontinued 
at tbe plant several years ago. 

During the time of plant operation, soils beneath and nearby the processing units became 
cODtaminated with the PCP produet. especially lIfound the drum or tank 10adiDg area Dear the 
woodtreatiDg chemicals warehouse. SiDce the dec:olllmissioniDg of the plant. all of the PCP processiDg 
units have been removed. 

Time Oil bas cODducted a number of investigatioDl' of the exteDt of PCP c:ontamiDatjon in the soils 
surrouDding the facility and in downgradient groullidwater. As a result of their confirmation of tbe 
presence of PCP in these media. Time Oil retained Ecova to study the information available and to 
develop this preliminary work pi aD for cleaaup aetllons. At preseDt. there is no active enforcement 
aetion being laken relative to the site by any regulatory agency. 

1.1 SITE CHA.RACTERISTICS 

Tbe site is located on the northern bank of the Willamette River, in the city of Portland. Oregon. 
The layout of tbe site is illustrated ia Figure 1-1, Sitle Layout. Time Oil has identified approximately 
2,700 cubic yards of soil with PCP eoatamination exc:eeding 500 ppm. From information provided by 
Time Oil, concentrations of PCP have ranged to 84()0 ppm in the soil around the loadout area near 
the southern corner of the warehouse for the plaDt. Concentrations decliDed rapidly a few feet away 
from the "hot spot-, generally decreasing to concentr.ltions of under 1500 ppm which is approximately 
the average conceauatioll reported by Time Oil. 

Soil type is generally mixed saads. silts and gravels IlormaUy associated with a former river channel 
environment. Little clay appears to be present ncar the surface, although lenses may occur at depth. 
With little elay present, the PCP tends to be mobile, migrating downward iDto the soil vadose zone 
and entering the groundwater underlying the site, some 18 to 20 ft below ground level. 

P133/821401JM/8 1-1 
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As a confirmation of the levels of PCP in the site soils. Ecova conducted a sampling of the pile OD 

July 29, 1988. Analyses of these samples were conducted by Ecova Analytical Services (EAS). The 
results of these analyses are presented in Table 1-1. These data confirm the levels of PCP reported 
by Time Oil and also confirm that there are sig.llificant variations in PCP concentrations within tbe 
pile of contaminated soil. 

A background soil sample was collected from tble site as a check for background concentrations of 
PCP. This soil sample was a composite collected from several locations around the terminal property. 
The analysis of the sample suggests tbat it is representative of PCP concentrations in soils 
surrounding the site. A sample of groundwater was taken from Well B at the site which did not show 
PCP contamination. However. analytical problcilDs relating to poor spike and surrogate recoveries 
indicate a need to re-extract and reanalyze. 

TABLE 1·1. Peatacbloropbeaol (PCP) CoaceatratioDI la Soli Samplel 

Sample 

W·I 
E·l 
S·1 
N·l 
Composite 

BacqrouDd 

t.uscptratlog <ppm) 

iSO 
2:000 

%.2 
7%0 
610 

0.131 

In addition to the sampling data. other information on PCP was examined. Time Oil has provided 
Ecova with exceptionally detailed in-house soil boring and groundwater data indicating the 
distribution of PCP in the soils around the site. E~cova has reviewed this information carefully to 
determioe the following: 

1) The volume of soil to be excavated 
2) The approach for conducting tbe exc:avation 
3) The average PCP cODcentratioD in tbe excavated soil. 

The results of this investigation, included in ApI?endix A, Soil Boring Analysis. indicate that 
approximately 3440 bank cubic yards of soil, contaiIling an average of 668 ppm of PCP would have 
to be removed. Soil within each soil horizon sampled that willnced to be excavated is illustrated on 
the PCP concentration plots given in Appendix ilIustr;atioDs A·l through A·4. The average conc:entra
tion oC 668 ppm is cODsistent with the composite sample shoWD in Table I-i. This data will be 
included in the system design basis parameters pre:leDted in Section 2.2, Conceptual Engineering 
Design. 

Since the soil boring study was conducted, Time Oil h.1S had earthmoving equipment push the surface 
contaminated soils into a pile over the hot spot in the approximate center of the former plaot site. 
This resulted in covering the most contaminated soils while achieving a degree of mixing of the 

P133/821401Jl&/8 1·3 
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different contamination levels. While the boring data and excavation approach outlined in Appendix 
A do Dot reflect the current location of contaminated soil at the surface or ground level, the data is 
taken to be representative of PCP contamination distribution at depth. . 

P133/821401~/8 1-4 
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l. SCOP.E OF WORK 

%.1 OVERVIEW 

Ecova bas developed a remediation program incorporating physical, chemical, and biological 
treatment technologies aimed at eliminating tht: PCP contaminants in the soil and groundwater. 
CODtaminants will be separated from the soil media and biodegraded in solution to complete 
mineralizatioD until the target levels are achieved. 

The goal of this program has been to develop a cost-effective remediation strategy based upon 
biological degradation technologies which will reduce the PCP concentration to the levels acceptable 
to the appropriate regulatory agency, which is assumed to be Oregon Department of EnvironmeDtal 
Quality (ODEO). The program has beeD developed considering the following objectives: 

o Optimize the chemical and biologiClll degradation of the PCP through use of soil slurry 
techDologies; 

o Develop flexible remediation opti,ons that caD treat both contaminated soil and 
groundwater; 

o Minimize the potential for migration of contaminants beyond the treatment area; 

o Develop options that can be implemented and completed in timely manner. 

o Use, to the extent practicable, Time Oil resources available on-site; 

The proposed treatment program is conceptually illustrated in Figure 2-1, Work Breakdown Structure. 
As shown in this figure, work on the project will com.lDence immediately upon receiving authorization 
to proceed. Work will start with the engineering design and procurement of equipment needed for 
remediation. Time Oil will secure approval of the tre:atment program by ODEQ. Ecova will support 
Time Oil in its DegotiatioDs with ODEO as directed by Time Oil's project manager and outlined in 
Section 2.3.2, Regulatory Autborization. 

FollowiDg completioD of the engineering of the treatment system and regulatory authorization, Ecova 
will mobilize to the Portland site and commence construction activities. While the treatment system 
is beiDg constructed, the contaminated soil will be completely elcavated and stockpiled on a plastic 
liDer. The excavation will theD be fined with borrow material obtained from the land treatment area. 

UpOD completion of construction of all of the treatment facilities, the treatment system will be 
operated on a batch basis until the stockpiled soil bas been fully treated. Groundwater will be 
pumped by the groundwater extraction system and treated at the plant uDtil tbe Degotiated target 
cleanup concentrations have becn reached. With coml~letion of all treatment operatioDs, the system 
will be decommissioned and the site cleaDed of any .remaining trash and debris. Removal of tbe 
treatment equipment units will procecd as discussed ill Section 2.3.7, Demobilization. 

As shown iD Figure 2-1, an onsite worker health atld safety program will be implemeDted and 
conducted throughout the remediatioD program. 

P133/821401~/8 2·1 
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Tbe conceptual engineering design of the neatme:nt system proposed for tbe remediation projec:t is 
discussed below, followed by a detailed discussioll of eacb task in the program. . 

1.1 CONCEPTUAL ENGINEERING DESIGN 

Ec:ova bas prepared a c:onceptual engineering design wbich fulfills the program objectives disc:ussed 
in the overview. Figures 2·2, Block Flow Diaguln, and 2·3, Process Flow Diagram, illustrate this 
design for the onsite treatment system at the 1°ime Oil Nortbwest Terminal site for complete 
remediation of the PCP contamination prescnt in50its and groundwater ° 

Initial design parameters were determined from the data provided by Time Oil and Ecova treatability 
test results as presented in Appendixes A. B, C, and D. A summary of the primary design parameters 
is detailed in Table 2·1. 

TABLE l·1. Deslp Ball, Parameten For Soli Blollurl'7 Treatmeat System Time 011 Company 

Assumed Parameters 

Contaminated Soil to be Treated: 
Percentage Oversize (20 mesh): 
Average PCP Concentration: 
Slurry Solids Perc:entage: 
Contaminant HaIr Life: 
Slurry Tank Volume (2 units): 
Number of Batches: 
Soil Treated Per Batch Cycle: 
Mixer Horsepower Requiremcnts: 

3440 t:ubic: yards 
15% 
680 ppm, dry soil 
35% 
1.4 days 
50,000 gallons 
32 
108 C:Uoyd. 

Solid Pbase Treatment/Disposal Area Size: 
1.0 hp/1000 gals 
8,000 s.quare feet 
2.5 feet Depth of Solid Phase: 

Derived Parameters 

Reactor Retention Time: 
Batch Cycle Time: 
Approx. Treatment Duration: 

Target Cleanup Criteria 
(PCP CQPc!~ptratjop in pry SoUl 

500 ppm 100 ppm SO ppm 

0.6 days 
Continuous 
46 days 

3.9 days 
5.0 days 
160 days 

5.3 days 
7.0 days 
224 days 

As discussed in tbe Introduction a composite PCP cOlllcentration of 680 ppm was obtained from the 
July samples obtained by Ecova from the site. In exaluining tbe soil boring data and interpretation 
provided by Time Oi~ we conc:1udc that tbis concentration is approximately cqual to the average 
concentration tbat would be obtaincd from a blcnded fecdstock made up from stockpilcd SQil 
following the plan shown in Appcndix A. Soil Boring Analysis. The average concentration is the key 
parameter in the design basis since this value determiJ:les the feed rate to and residence time in tbc 
biorcactors. The quantity of contaminated soil present detcrmincs thc capacity of bioreactor needed. 
[he length of time Deeded for treatment given the average concentration and degradation rate. and 
the size of land treatment/disposal area needed. 
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The treatment system consists o( the (ollowiDg major subsystems as discussed iD detail below: 

o Excavation/ScreeDiDg/Stockpiling OperatioD 
o Batch Mixer UDit aDd Feed Hopper/CoDveyor 
o Shale Shaker ScreeD UDit 
o ThickeDer UDit 
o Slurry Bioreactor UDit 
o GrouDdwater ExtractioD System 
o Aqueous Bioreactor UDit 
o Liquid Surge TaDk 
o Solid Phase TreatmeDt/LaDd Disposal UDit 
a Misce))aoeous Pumps, PipiDg, Etc. 

2.2.1 EXCAVATION/SCREENING/STOCKPILING OPERATION 

To bait tbe migratioD of PCP cODtamiDatioD from the cODtamiDated soil iDto the grouDdwater and 
to provide a blended feedstock for the treatment operation, Ecova will excavate aDd remove the 
contaminated soils. The cODtamiDated soils will then be screeDed, bleDded aDd stockpiled uDtil the 
slurry treatment system is ready to accept them as feed material. Excavation will follow the plaD 
developed during the eDgiDeeriDg phase as previously described. 

During construction of the treatment system the contamiDated soil will be completely excavated, 
screened to minus 0.25 inch to remove constructioD debris or other oversize material, aDd stockpiled 
on a bermed plastic liDer. The pile will be covered with polyethyleDe sheetiDg uDtil reclaim 
operations for input to the treatmeDt system commeDce. This step will result in a prepared aDd 
bleDded feedstock for the treatment system. The stockpile will also provide contaiDmeDt for rainfall 
runoff to prevent any further contamiDaDt migration. 

Removal operatioDs will be performed with two pieces of staDdard earthmoviDg equipmeDt: a three 
cubic yard front end loader (wheeled) aDd a backhoe. Soil will be removed uDtil soils that are not 
contaminated (through testing) are CD countered or uDtil the grouDdwater table is reached. The 
threshold criteria used to distinguish cODtamiDated from uDcoDtaminated soils will be establisbed by 
agreement with ODEO aDd Time Oil before excavation commences. 

The removed soils will be passed over a coarse screeD located in the excavatioD area. A two·stage 
Read ScreeD·All uDit equipped with miDus 2 inch aDd minus 0.25 inch screeDS will be used to remove 
constructioD debris, gravel aDd other oversize material. ID Ecova's experieDce, this is aD essential 
step to miDimize downstream operatiDg problems that oversize debris caD cause for materials 
handling equipmeDt such as pump', cODveyors aDd mixers. Oversize materials caD be directly 
disposed in tbe solid phase treatment/disposal area or caD uDdergo additional washing in the batch 
mixer to remove surface PCP cODtamiDatioD which might be present. 

Screened soil will be placed iD lifts OD a stockpiled area liD cd with a 12 mil polyethyleDe plastic liDer. 
A low earthen berm will surrouDd the stockpile to cODtain aDY contaminated raiDfall runoff and a 
plastic lined sump area will be provided to catch and accumulate water. Any water captured will 
be pumped into tbe recovered groundwater storage tank. An equipmeDt decontamination area will 
be included within the berm ed, IiDed area to provide for cleaniDg of the earthmoving equipment after 
excavation of the contaminated soil is complete. A steam cleaner will be used to assure tbat 
decontaminatioD is thorough. DecontaminatioD fluids accumulated iD the sump will be treated in tbe 
treatment system after startup. 
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BleDdiDg tbe excavated soil is important since tbe boring data indicate that tbere are significant bot 
spots. If these hot spots were to be fed into the biorcactor. they could result in the kill-off the 
microorganisms and severely disrupt the biodegradation proeess. Blending assures a slurry feedstock 
very dose to the overall average PCP concenlr.uion. The screening operation will achieve some 
blending of the contaminated soil. Dislributed placement of the soils in the stockpile area will also 
facilitate the blending operation. 

After placement iD the stockpile, the soil will be covered by sa mil polyethylene plastic sheeting to 
control airborne dust emissions during storage. The sheeting will be carefully weighted to prevent 
damage by the high winds occurring periodically in the Willameue River valley. 

The excavation will be backfilled with borrow material obtained on-site. Borrow material will be 
obtained from the decontaminated slurry disposal landfill area (solid phase treatment), the 
constructioD of which shall be phased to coincide with the excavation operations. 

2.2.2 BATCH MIXER UNIT AND FEED HOPPER {CONVEYOR 

The first step in the treatment process operation 'will be to reclaim from the stockpile and feed the 
blended soil into a hopper/conveyor and into the batch maer unit. In the batch mixer, the soil is 
tumbled to break up lumps and sprayed with water to form a thin slurry. Coarse screening of the 
feed material will have already beeD performed dudnl the excavation, so the primary purpose of the 
batch mixer is to form the thiD slurry for further sc:reeninl in the shale shaker screen. Makeup water 
wiJJ come from tbe aqueous bioreactor tank witla alkaline adjustment to raise the soil pH from 
around S to approximately 7.2 prior to feeding iatiO the next uDits. 

The batch mixer unit is a rotatiDg drum unit that h,u low energy requirements, and is inexpensive to 
operate, reliable, and commonly available. The unilt is portable and requires no concrete foundatiolls 
for mouDting. The unit will only be operated whilc~ charging the slurry bioreactor with a new batcb 
of feed. 

2.2.3 SHALE SHAKER SCREEN UNIT 

After formatioD of the thia slurry. additional fine screening of the material will take place in tbe 
shale sbaker unit mouDted above the thickener tallk. A shale shaker screen is a multideck, vibrating 
box screeD used extensively in the oil drilling industry to remove rock aad gravel from drilling muds. 
These have several screen decks which will successively remove oversize material from 0.25 to 0.033 
iach (standard 20 mesh screen). Minus 20 mesh I,artide size is optimum for maintaiaing a tbick 
slurry with minimum mi%er horsepower requirememlts and no sanding/settling problems. The unit 
discharges into the thickener tank. 

Oversize screencd material is expected not to be c',ontaminated, and therefore would be disposed 
directly in thc solid-phue treatment laad disposal Irca. 

2.2.4 THICKENER UNIT 

Finely screcned thin slurry from the shale shaker sert:cn is thickcned by removing exccss water up to 
the necessary density for feed to tbe slurry bioreactar. The desiga basis deasity is 35 perceDt solids 
which is aD optimum slurry density for the type aC sllils fouild at the site. Overflow c:1arified water 
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is pumped to thc aqucous biorcactor unit; underflow thickened slurry is pumped to the slurry 
bioreactor units. 

The Ecova thickener unit is a rectangular box tuk tbat operates under a zone gravitational settling 
regime. Tbe unit is fed from one end and overflows from tbe opposite end. TbickeDed slurry is 
witbdrawn from tbe bottom of tbe tan~. Tbe unit is a 15,000-ga11on, transportable, modular steel 
taDk tbat is mobilized to tbe site on a self-loading flatbed trailer. It requires no concrete foundation, 
normally being placed for operation on an aspbalt or gravel pacl. Tbe unit comes equipped with 
plumbing and liquid pump for transport of tbe clarified liquid. 

2.2.5 SLURRY BIOREACIOR UNIT 

Tbe Ecova Slurry Bioreactor unit is also a rectangular box tank tbat is equipped witb tbrce electric 
motor-driven slow speed mixer units. Tbe maer blades provide agitation to keep tbe slurry in 
suspcnsion, well mixed and operating under aerobic conditions. Additionally. tbe unit is equipped 
with air sparge to provide oxygen in solution. 

Like tbe thickcner unit, tbe bioreactor unit is a transportable, modular steel tank tbat is mobilized 
to tbe site on a sclf-Ioading flatbed trailer. Nominally, the unit bas approximately a 25,000 gallon 
capacity. It also requires no concrete foundation. normally being placed for operation OD an aspbalt 
or gravcl pad. 

Considcration was given to modifying tbc existing 38.ooo-gallon steel tank located at the site. While 
this is potentially feasible because tbe tank appears to be structurally sound. there are a number of 
possible complications tbat could make this conversioll more costly tban mobilizing a modular tank. 
Thc tank was cngineercd for holding oil or water liquids rather than high density slurries. This 
would undoubtedly rcduce thc capacity of tbe tank to tbat comparable to a standard Ecova bioreactor 
unit. Thc capital cost of modifying this tank is probably not warranted wben tbe duration of 
opcration is to be sbort (a fcw months). Finally. the unknown condition of tbe steel wall introduces 
some risk for slurry application. Tberefore. all additional Ecova bioreactor will be mobilized. 

2.2.6 GROUNDWATER EXTRACTION SYSTEM 

In a separatc letter datcd August 11, 1988. Ecova proposed a program to install additional monitoring 
wells at the site. If appropriate, these wells could be used as groundwater extractioa wells. Tbc 
proposed program also included an evaluation of the overall groundwater situation and subsequcnt 
design of thc cxtraction system for recovery of PCP contaminated groundwater. Pending additional 
study of the extent of groundwater contaminatioD, the needed rate of groulldwater pumping, and 
installation of aDy additional recovery wells or trencbes. detailed design of the groundwater treatment 
component of this scope of work is not possible. 

However, the soil treatment system uses extensive quantities of water for slurry makeup and 
therefore largc quantities of contaminated groundwater CaD simultaneously be treated in the slurry 
bioreac:tors, if available. It is likely that groundwater extraction and treatmeDt may continue after 
completioD of soil treatmeDt. Therefore provisioDs for cODtiDued grouDdwater treatmeDt have been 
included in the cODceptual design. 

It is recommeDded that tbe groundwater study prograM proceed as quickly as possible to ~atber the 
Deeded data on quantities aad contaminant conc:cntraliou.· 
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P133/821401~/8 2-8 

Proprietary inCormation subject to inCormation OD the c:over pale or this Work. Plan. 

3 2 r-, ~ 1"\ 
. , 
'-' -

BZT0104(e)040734 



2.2.7 AQUEOUS BIOREACIOR UNII 

A provisioD for aD aqueous bioreactor uDit bu beeD iDcluded iD tbe cODceptual design of the 
treatment system. Tbere are several purposes for iDclusioD of this unit. First, the unit provides 
overflow capacity for storiDg water from tbe tbickener unit. Overflow water from the thickener will 
have solubilized some PCP from the slurried soil and the bioreactor unit will provide capacity for 
treatiag this flow. Secoad, the unit provides additional bioreactor capacity for treating botb overflow 
water aad extracted groundwater. Groundwater would be pumped directly to this unit. Liquid 
bioreactors are capable of bigber rates of degradation for PCP tban arc slurry- or solid-phase 
treatmeat operations. Third, tbe bioreactor uDit will serve as a source of decoataminated recycle 
water aDd biomass for fresb slurry makeup wbea prepariDg aDother batch for tbe slurry bioreactor. 
Further. siace tbe treatment of grouDdwater mlly need to continue after completion of the soil 
treatmeDt phase, tbis bioreaclor unit will provide the capacity. 

The aqueous bioreactor will be cODstructed from the 38,000 galloD taDk curreDtly on site. Modifica
tiODS necessary to CODvert the taDk to this service iDclude: 1) Thorough' cleaning and patchiag as 
Deeded; 2) Equipping the tank Cor compressed air sparge; 3) ModifyiDg the piping to allow 
conaection to the rest oC the treatment system aDd l~umps; and 4) Flow and level cODtrol iastrumeata
tion. Overflow from this taDk will be sent to the :surge taDk for temporary storage. 

2.2.8 LIOUIP SURGE TANK 

Provision has been included for aD additional surgc~ tank which will primarily be used to temporarily 
contain excess water which may accumulate in the system. such as duriDg tbe rainy season, when 
higher grouDdwater extractioD rates are Deeded, 01' ifthere are restrictioDS on fresh makeup water 
availability during the summer dry season. 

Currently we aDticipate this tank to consist of one oC the existing horizontal taDks located OD site 
(formerly buried gasoline tants). These taDts are the approximate capacity needed and appear to 
be ia adequate shape. Capacity needed for the surge taDk is expected to be between 5000 to 10.000 
gallons. ModificatioDs iDclude flushiDg, leak repair, and piping conDection. These horizontal taDks 
will have to be moved from their preseat 10catioD to allow constructioD of the treatment system. The 
tank selected for service as the surge taDk will be rl:loc:ated ODtO a gravel pad which will serve as a 
supportiag foundation. 

2.2.9 SOLIP PHASE TREATMENT fLAND DISPOSAL UNIT 

After each batch of soil hu rmished slurry treatmcllt, the bioreactors will be emptied via pumpiag 
througb a pipeline to the solid-phase treatment/Iud disposal unit that is located north of the 
treatment system. This uDit will consist oC aD excavation of approximately 38.000 square feet of clean 
soil to a depth of 2.5 ft. As discussed previously, den soil from this excavation will be used as 
borrow material for filling the contaminated excavatioD Dear the warehouse at the site. 

This unit will not be lined with either a clay or membrane liner. By not using a liniag. excess water 
from the treated slurry disposal will percolate into t:lle groundwater up-gradient from the contami
nated site carrying PCP.degrading microorganisms illto the contaminated area. This also serves to 
eliminate excess decontaminated water Crom the system. However, decaDted water forming OD the 
surface of the impoundment may be pumped back into the surge or aqueous bioreactor taDks, if 
needed. 
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2.2.10 MISCELLANEOUS PUMPS, PIPING. ETC. 

Other equipmeat will be aeeded to fill out the aecessary equipmeat list for operatioa of the 
treatment system. Iacluded on this list are: 

o Piping to connect the processing uaits and pumps to each other; 
o Slurry and liquid pumps Deeded to move the materials through the piping and 

treatment uaits; 
o Air compressor to provide for bioreactor air spargiag; 
o Leased earthmoving equipment for excavatioa and reelaimiag operations; 
o Office aad Lab trailer; 
o Gravel as a base for uader the processiag uaits; 
o Plastic liaer for the stockpile oaly (12 mil black polyethylene proposed) 
o Clean saad to protect the liaer during stockpile cOllStructioa; 
o Electrical materials needed to provide electrical service to the treatment units; 
o Small hand tools; 
o Personal protective equipment inc1udiag coveralls. gloves. etc. 

1.3 WORK PROGRAM 

Following the development of the coaceptual treatment system as previously discussed. a planned 
program for implementing the installation and operatioa of this system oasite was prepared and as 
discussed below as illustrated ia Figure 2·1. work breakdown structure. 

2.3.1 TASK ONE - TREATMENT SYSTEM DESIGN 

Upon authorization to proceed. Ecova will refiae the cODceptual engiDeeriag desiga as discussed in 
Section 2.2. The site will be surveyed by aa Oregoa liceased surveyor to provide aD accurate base 
map. Tbe engineering effort will focus primarily UPOD the civil desiga and construction of the 
materials handling, treatment and disposal subsystems for the soil slurry system. 

The excavation plan will be prepared iD detail for: 

1) Removal of the contaminated soil iacluding special operating coasiderations 
for shoring around tbe warebouse foundatioas to prevent structural damage; 

2) Materials haDdling including saeeaiDg. blendiag. aad traasport operations; 
3) Layout and desiga of the stockpile area iac1udiag the ruaoff water sump, 

berms, and liaer; 
4) Removal and cODstructioa of tbe solid phase treatmeat/disposal area; and 
5) BackfilliDg sequeace for borrow material. 

Design drawings will be prepared showing the equipmeDt layout, cut and fill locations, and otber 
information needed iD the engiaeering effort. 

2.3.2 TASK TWO - SECURING REGULATORY AUTHORIZATION 

As tbe engineering design work progresses. it is assumed that Time Oil will conduct negotiations 
with OOEO to secure approval of the treatment program .. Ecova anticipates providing support to 
Time Oil in tbis effort in tbe form of professional consulting services, attending meetings witb 
OOEO, preparing and revising any needed submittal documents. etc. This support will be performed 
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as directed by Time Oil oa a time aad material basis. It is impossible to adequately anticipate the 
necessary level of effort required in negotiating ,,,ith ODEO. 

We propose that Ecova services for this activity 17«: provided on a change order basis. As an activity 
is identified that needs services provided by Ecova, I sbort cbange order would be prepared by the 
Ecova Project Manager and sent by f~csimiJe fOl' review and approval by Time Oil. This chaage 
order would provide a sbort description of tbe specific service requested, the anticipated costs (not 
to exceed) to perform this activity, and the expected scbedule. Cbange Orders such as these typically 
do not exceed one page ia length aad represent mc)difications to tbe coatracted work. A copy of the 
change order would be signed by the Time Oil Prelject Manager and returned to Ecova which would 
authorize the work. A separate breakout of costs for this element would be provided on the invoice 
from Ecova. Using this system. Time Oil bas full control of aay time and material costs that are 
outside the coatract scope. 

Securing regulatory approval is a milestone ill tbe remediatioll program since mobilization and 
construction of treatmellt equipmellt should IlOt cOllllmellce until all regulatory cOllstraints have been 
identified. 

2.3.3 TASK THREE· MOBILIZATION AND CONSTRUCTION 

With a final engineering design. an approved work plan, and equipment procured. Ecova will mobilize 
its cODstruction and installation team to the Portland site to build the treatment systems. The mobil 
office/lab trailer will be set up. The treatmellt \lllits will be mobilized by truck to the site and 
assembled. Gravel pads will be laid for placemeDt of the tlnks aDd treatmellt units. Piping and 
electrical connections will be made. Modifications to the 38,000 gill on tallk Deeded to convert it to 
aqueous bioreactor service will be made. Connection to utilities will be made. 

Again, activities uader this task would be sequen,:ed to coincide witb Task Four. Excavation of 
Contaminated Soil, so that the stockpile of contami.llated soil is ready wben tbe treatmeDt system is 
ready to commence operatioDs. 

2.3.4 TASK fOUR· EXCAVATION Of CONTAMINATED SOIL 

Task Four will consist of the activities previously described ia the Excavatioa/Screening/Stockpiling 
OperatioD in the Conceptual Engineering Desip. 

2.3.5 TASK fIVE • STARTUP AND SHAKEDO'rai 

Upon completion of tbe installation of all processil1g equipment and construction of the disposal 
area, startup and shakedown of the treatment system will commence. Since the treatment operations 
are expected to be operated in batch mode, careful monitoring of several initial batches will be 
followed to insure that biological activity is progressitlg as expected and tbat optimum biodegradation 
rates arc obtained. During tbe first batch. an accliJuted culture is being built up from the Ecova 
proprietary strain which will provide the optimuDl PCP biodegradation. After initial culture 
development, subsequent batches will be inoculated with the initial culture during recharge of the 
bioreactors. 

Startup and shakedown operations arc expected to occur over appronmately a one month period (two 
to four batches). 
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2.3.6 IASK SIX - IREAIMENI OPERATIONS 

After establishment of an acclimated culture and verification of complete biodegradation, treatmeat 
operations can proceed on a routine basis. As each batch completes the treatment cycle, the slurry 
reactors will be emptied and recharged with a fresh soil slurry. Treated slurry will be pumped to the: 
disposal landfill area. Sequential batches will be run until the stockpile has been completely treated. 

The biotreatment system will operate in largely unattended operation mode during each batch. 
Ecova will rely upon Time Oil personnel onsite to periodically mODilor the rotating and moving 
equipment in the process for normal operatioD. ID this maDDer, the system will not have to be: 
continuously manned, with subsequent cost saviDgs to Time Oil. (In the eveDt of equipment failure, 
an Ecova maintenance team would be mobilized to correct the problem.) The Ecova operation!; 
team will mobilize to PortlaDd after completioD of the biotreatment process for each batch. Tbe 
operations team for routiDe batch reactor operation will consist of two Ecova technicians from tbe: 
Redmond office. 

After arriving at the site, the operations team will check out the operatiDg equipment and commence: 
pumping the treated slurry out of the bioreactors into the landfill disposal (solid phase treatmeat) 
area. 

2.3.7 IASK SEVEN· PEMOBILIZAIION 

At tbe completion of all treatment activities, the treatment system will be decommissioned and the 
site cleaned of all trash. All decontaminated materials placed in the disposal area will be levelled 
and dewatered. 

As part of tbis work plan, we propose that all equipment owned by Ecova be allowed to remain OD 
site after completion of the treatment activities (without imposition of a storage cbarge by Time Oil) 
until sucb time as it becomes necessary to mobilize it to another project site. This period would nc.t 
exceed one year. By allowing storage of our equipment, Ecova is able to pass along the savings iD 
demobilization charges to Time Oil which would otherwise be incurred. Demobilization charges 
would be iacurred by the next project for which the equipment is used. 
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.c. PROJECT COSTS 

Costs have been estimated for the remediation program and are presented in Table 4-1. As 
requested by Time Oil Compaay, costs have been prepared for each cleanup scenario 500 ppm, 100 
ppm, and SO ppm. 

Costs were developed based aD remediating 3440 cubic yards of contaminated soil Cost have also 
beeD provided in Table 4-1 for treating additional soil ia excess of the 3440 cubic yards, should such 
soil be identified. All costs were developed based on a startiDg assumption of 680 ppm PCP from the 
bleDded stockpile. This assumption is based on soil samples obtaiaed by Ecova aad upon our 
evaluation of the soil boring data provided by Time Oil. Obviously the total volume of soil needing 
treatment (and hence total costs) will be affected by cleanup levels maadated by ODEQ. 

Included in the cost basis are engineering design, mobilization; excavation, bleading and stockpiling 
of contaminated soil; construction and startup of treatment facilities; soil treatment; and equipment 
decontaminantion after treatment. 

Costs have not been included for negotiations and document preparation to secure ODEQ approval. 
As discussed in the text, these costs would be charged on a time and materials basis with an 
accompanying approved Chaage Order. 

Additionally, costs do not include demobilization of the treatment equipment. As discussed in 
Section 2.3.7, Task Seven-Demobilization, Time Oil will provide storage for this equipment for up to 
one year in lieu of demobilizatioa costs. 

TABLE 4·1. Project Cost. ror Cleaaap Levell (50,100 + 500 ppm) 
Time 011 Site RemedlatloD • PortlaDd, OregoD 

Activity 

Total Project Costs 

Total On site Treatment 
Costs per cubic yard 

Additional Treatment 
and Excavatioa Costs 
per cubic yard 

Assumptions: 

50 ppm 

$ 348,839 

101 

66 

l. Based on 3440 cubic yards of PCP contaminated soil 

100 ppm 

$ 311,538 

91 

55 

2. Based on a starting assumption of 680 ppm from the bleDded stockpile 
3. Based OD a half-life of l.4 days 

500 ppm 

$ 220,265 

64 

30 

4. For 50 and 100 ppm cleanup levels, operation is based on using two bioreactors operating 0[1 

batch mode. For a 500 ppm cleanup level, operation is based on using one big reactor fed 
con tin uously. 
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5. PROJECT MANAGEMENT 

S.l PROJECT ORGANIZATION AND PERS()NNEL 

Ecova bas assembled aD experieDced project team to manage the onsite cleanup of soil and 
groundwater at tbe Time Oil Northwest Terminall~ite. Team members represeDt the engineering and 
scientific disciplines necessary to accomplish the ,goals of the project. . 

Technical responsibility for engineeriDg. scientific and professioDal discipliDes will rest with lead 
engineers and scientists. Key team members aDd their responsibilities arc summarized below. The 
project orgaDization is illustrated iD Figure S-1. Full resumes are provided iD AppeDdix B. 

Mark ADdersoD, Sr. Project MaDaler, will oversee all project efforts .. He has over 13 years of 
project managemeDt and engineeriDg ezperieDce ill the hazardous waste iDdustry with extensive 
experience managing the cleaning of soil and groundwater. As Project MaDa$cr, Mr. Andersoa will 
direct all aspects of daY·lo-day maDagemeat OD techDical, busiDess, cODtractual, and admiDistrative 
issues. Mr. ADdersoa will easure that persoDDel aDd rcsources are available and fully utilized. He 
will aDalyze project requirements aDd maintaiD aa utp-to-date status of each phase of the project. Mr. 
ADdersoa wiJJ maaage field, eDgineeriDg and laboratory activities. He will be responsible for 
eDsuring project safety aDd reportiag contractual data in support of all project requirements. 
Mr. ADdersoa will be Time Oil's day-to-day point of. contact. 

Robert Scheck. Director EDllncerlDI, will oversee all engineering aspects of this project. His 
qualificatioas include 20 years of engiDeeriDg procc~ss design aDd management. For this project he 
will analyze parameters for treatment system, maluge the system operations, desigD efforts, and 
oversee the transfer of eDgiDeeriDg parameters tel the field. Mr. Scheck has designed soil and 
groundwater remediation systems of similar size atld complexity to that at Time Oil ia accordance 
with federal, state, aad local regulations. 

Jobn Haacock, Project EDliDeer, will design the soil treatment system. He will also be responsible 
for the preparation of engineering cost and manpower estimates. Mr. Hancock is a petroleum 
engineer and chemist who specializes in the design and maiateaaDce of fluid systems adapted for soil 
and groundwater treatment. 

Jeffrey Powell, Field EDllneer, will supervise the fabrication, installatioD, and operation of the soil 
and groundwater treatment systems. He will modify any Time Oil equipment that will be used in the 
treatment program, direct the work of the field crews, and provide onsite equipment maiDteDance 
support. Mr. Powell has nine years of ezperienCf: in field equipment fabrication, startup, and 
operation. 

JobD Klasella, Vice PresldeDt, GeoscleDces aDd Field OperatloDs, will support this projcct by serving 
as the groundwater recovery expert. He will manage Ithc iategration of the site groundwater recovery 
system into the soil treatment program. Mr. KiDsella has cODducted numerous similar site 
remediation projects. He is also expcricnced in permit applicatiollS for grouadwater restoratioa 
programs and ncgotiation with federal, state, and 10c:a1 agencies •. 
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William Mabarre7, Pb.D., Project Sc:l,atllt, will d:irect the operations of biological processes iD the 
field, interpret microbiological data, and determine all microbiological operating' parameters. Dr. 
Mahaffey specializes iD microbial biochemistry aDd has 10 years' esperience in biological degradation 
of orgaDie chemicals. He has esteDsive eJ:periellce iD the biodegradation of pentachloropheDol, 
petroleum hydrocarbons. chlorinated cQmpounds. ,lnd other cODtamiDants. Dr. Mahaffey is respon
sible for research efforts involviDg the isolatioD aDd. enrichment of microorganisms collected from the 
field for use iD promotiDg biodegradation. 

Rod Carr, Director or ADalytlcal Senices, will cool'dinate the services provided by Ecova's aDalytical 
chemistry laboratory. Mr. Carr bas 20 years of c:sperience in managiDg laboratory facilities, and 
manages the Ecova analytical laboratory in Redmclnd, Washington. 

5.% SUPPORT SERVICES 

The project team will receive full support (rom the Ecova corporate headquarters in RedmoDd, 
Washington. Corporate accounting. administration, and personnel functions will provide administra
tive support to the project throughout its duration. The Redmond headquarters will also serve as a 
source of scieDtific and eDgineering espertise to the project. Ecova is a complete hazardous waste 
research ceDter aDd maiDtains ongoiDg waste remediation development work. Ecova's analytical 
laboratory, techDology developmeDt laboratories, aIIld eDgineeriDg design and fabricatioD capabilities 
will support all aspects o( the project. Corporate siupport services are described below. 

5.2.1 RECORPS MANAGEMENT 

Written documeDtation prepared during tbe course clf the project will be clearly marked with the date 
aDd project number. Originals of all reports and cClrfespondence will be kept in the ceDtral project 
file. All files generated as • result of this project will be available for review by Time Oil. Records 
originated during tbe course of the project will be cClnErolled and retained in tbe project central files, 
laboratory files, and the Ecova corporate permanent storage files, as appropriate. Proprietary 
information will be marked -CONFIDENTIAL- and distribution will be limited. ' 

5.2.2 MICROBIOLOGY 

The Ecova Microbiology Group conducts research f:onc:erning interactions of microorganisms with 
ecological processes aDd enviroDmental pollutants ill complcx ecosystems. The group cODsists of a 
nationally recruited scientific staff with training in IDolecular biology. microbial ecology. microbial 
genetics, plasmid ecology, microbial biochemistry. aDd enviroDmcDtal chemistry. The group's 
rcsearch and develop'ment interests are focused on t~IC applicatioD of the mecbanisms of biodegrada
tion on toxic and hazardous waste. 

Research and development of trcatment processes ill conducted at the Ecova Tecbnology Develop
meDt Centcr in Redmond, WashiDgtoD. This facility cODtains a number of highly specialized 
laboratories that occupy 16,000 Iquare feel of a 40,000 square feet buildiDg of which Ecova 
Corporation is the sole occupant. The facility was dc:sigaed specifically to meet the needs of a large 
capacity researcb, developmeDt, and analytical program. 

Ecova's rese2fch and development program is designed to respoDd to client research needs through 
practical applicatioD of innovative, independent investigations to complex problems. The group has 
a highly specialized group of scieDtists .... ho work c:1osely with researcb associates and enviroDmental 
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engineers assigned to other groups within the company. This group will be available to provide 
technical and scientific advice to the project team. 

5.2.3 ENGINEERING 

Waste treatment processes and facilities are designed by registered professional engineers assigned 
to the Engineering Group. In-house staff ezpertise includes environmental, chemical, civil, 
mechanical, electrical, and construction engineering disciplines. 

Ecova engineers work closely with the firm's geologists, microbiologists, chemists, and regulatory 
affairs specialists in the design of treatment systems. They also assist in system fabrication, 
installation, startup, and operation. The firm', Fabrication Engineering group constructs the 
specialized treatment equipment and facilities that are typically not available ·off the shelf" and is 
responsible for onsite installation and maintenance. 

5.2.4 ANALYTICAL SERVICES 

Ecova Analytical Services (EAS) is a full-service analytical laboratory specializing in the chemical 
analysis of environmental and hazardous waste samples. The laboratory is approved for work by the 
u.S. EPA under the Contract Lab Program (CLP) and by the U.S. Army Corps of Engineers. It 
currently provides comprehensive environmental lIlalytical services to government and commercial 
clients and supports all Ecova remediation projects. 

EAS is staffed with highly qualified and ezperiellced e:hemists. All laboratory personnel are 
experienced in analyzing tone: and hazardous waste samples. Th"ough this experience, EAS provides 
clients with accurate, consistellt, and reliable analytical services and reporting. Procedures, methods, 
and practices meet or exceed standards for enviroamental samples established by U.S. Eavironmental 
Protection Agency. In addition to standard analyses, the laboratory develops, validates, and performs 
custom analyses as required to meet a cliellt's needs. 

S.2.S QUALITY ASSURANCE/QUALITY CQNTROL 

Ecova has a comprehensive Ouality Assurance/Ouality Control Program, which provides for 
uniformity aad control of services. This program illcludes defilled policies for: 

o Sampliag and sampliag coatrol (chain-of-custodY) 
o Laboratory procedure. 
o Analytical service. 
o Preparation of calculatiolls, drawings, and reports 
o Control of computer data reduction software including verification and data 

maaagement 
o Peer review 
o Persollnel quality assurance/quality control responsibilities 
o Preparation aad control of quality assurance documeats 
o Personnel training 
o Record preparation, collection and maintenaDce 
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6. EXPERIENCE 

The bioremediatioD system proposed for cleaDup of the Time Oil CompaDy Site was developed within 
Ecova's ongoing hazardous waste treatmeDt researcb aDd developmeDt program. This section 
provides aD overview of Ecova's developmeDt of Itbe bioremediatioD tecbDiques aDd the cODstitueDts 
that caD be treated. This sectioD is followed by Ecova project summaries of site remediatioDs that 
arc similar iD size aDd complexity to the Time OU site. 

6.1 TECHNOLOGY DEVELOPMENT AND CAPABILITIES 

Ecova's corporate policy is to develop aDd deliver multiple processes for the treatmeDt of hazardous 
waste. based OD aD uDderstandiDg of the scieDce bebiDd tbe process. ID bioremediatioD this iDvolves 
aD applicatioD of microbiological researcb and de"elopment witb environmental and hydrogeological 
engineering. Ecova is the oDly commercial company witb tbis level of expertise. Microbiologists at 
Ecova have determined the limiting physiological and eDviroDmeDtal factors affectiDg the rate aDd 
exteDt of biodegradation of peDtacbloropheDol. This knowledge" will be iDcorporated iDtO the 
remediatioD of the Time Oil site. 

The bioremediatioD operating parameters to be used at tbe Time Oil site incorporate processes 
developed for the biological remediation of peDtachloropbenol, creosote, and other wood treatiDg 
wastes developed by Ecova. This technology was dc~veloped during a 2O-month treatmeDt study Ecova 
conducted OD behalf of a client responsible for the cleaDup of a wood treating site, an NPL site in 
the Western UDited States (detailed on page 7-5). Econ's work determiDed operating parameters, 
rates, and cleanup levels for a full-scale remediation program incorporatiDg slurry-pbase and otber 
bioremediation processes. Researcb and development work from tbis project including data 
demonstratiDg the complete miDeralizatioD of penltacblorophenol is also included in AppeDdix C. 

The slurry-phase bioremediatioD tecbniques to be IIsed at the Time Oil site were first used by Ecova 
at a clieat site ia North Dakota in which more thaD 10,000 cubic yards of soil cODtaminated with high 
conceDtratioDs of chloriDated pesticides (up to 13,OI)() ppm 2,4-D) were remediated using both slurry-
and solid-phase systems. On this project, three slurry-phase bioreactor units, each capable of 

treating 26,000 gallons of fluid, were mobilized to t.be site. Material was withdrawn from a stockpile 
of highly cODtaminated soil and placed in a trommel uDit tbat slurried the soil and separated out 
stoaes aDd rubble. The slurry was theD pumped into the bioreactors for treatment. This project is 
described more fully OD page the following page. 

Since this initial application, Ecova developed modifications to the slurry systems for the handling of 
petroleum-contaminated soil aDd hydrocarboD sludges, including those contaminated with penta
chloropheDol. 
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6.l REFERENCES 

The following clieDt refereDces are provided from projects of scope and size similar to that at Time 
Oil. Full descriptioDs of these projects are provided OD pages 6-3 to 6-8. 

6.2.1 WOOp TREATING WASTE BIOREMEPIATION DEVELOPMENT 

Ecova conducted a 20-moDth treatmeDt study to develop advanced biological treatmeDt techDiques (or 
the cleaDup of peDtachlorophenol aDd other wood treating wastes at a SuperfuDd site in the westen 
United States. The program encompassed basic laboratory research, beDch-scale work, systems 
design, and Collow-on field pilot demoDstrations. 

Client Referepce: Mr. Keith PioDtek 
CH2M Hill 
P.O. Box 22508 
DeDver, Colorado 
(303) 771-0900 

6.2.2 SOIL ENHANCED SLURRY-PHASE BIOREMEPIADON 

Ecova managed soil and grouDdwater cleanup at a site iD North Dakota that was contamiDated as I 

result oC I fire at a chemical storage facility. Slurry and solid-phase treatmeDt techDologies were 
used to treat more thaD 10,000 cubic yards of soil cODtamiDated with chloriDated pesticides withiD a 
two-month time frame. A grouDdwater pump aDd treat system was implemented to remediate 
contaminated grouDdwater. 

CHent Referegce: Mr. Rick ADdersoD 
Westchem Agricultural Chemicals 
P.O. Box 31m 
BilliDgs, MODtana 
(406) 245-4171 

6.2.3 CONTAMINANT VOLATILl1.ATION/BIOREMEDlATION 

At a Superfund site iD CaliforDia, Ecova operated a groundwater decontamiDatioD system that 
removed both chloriDated hydrocarbons aDd soluble organics. A two-step process employiDg air 
stripping in conjuDction with a bioreactor was implemeDted. A beDch-scale model of the treatment 
system was developed to evaluate aDd defiDe the operatiDg parameters of the treatment system. 

Cliept Referepce: 

'; • J 
\"..: - / 

Mr. DaD McCaskill 
Sr. Vice PresideDt 
Van Waters &: Rogers 
2600 Campus Drive 
SID Mateo, CaliforDia 
(408) 435-8700 
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IN SITU PROCESS DEVELOPMENT PROGRAM 
FOR WOOD TREATING WASI'E 

PROJECT LOCATION: 
CUENT: 
INDUSTRY: 
CONTAMINANTS: 

PROBLEM: 

NPL Site· W,omiDg 
CoDfideDtial 
Trusportation (Railroad) 
Pentachlorophenol, Polyauclear Aromatic: Hydrocarbons 

A (ormer railroad tic-treating plaDt bas bcea aamed to the NPL list due to sigDifieaat creosote 

contamjnation. The lOO-acre plus hazardous waste lite holds creosote-coatamiDated soil and groundwater 

in unliDed surface impoundments contajnjng apprcmmalely 1 millioa cubic: feet of waste. Pentachloro

phenol (PCP) was found to be in excess of 150 ppm, significantly above the acc:eptable limiL The client 

is looking for an alternative to inc:iDeratioD. 

SOLUTION: 

Ecova Corporation was hired to conduct a 2O-monlh treatability study and process development program 

to develop advan=! in situ treatment techniques for this site. The study is designed to determine the rate 

and ultimate cleanup levels achievable with a fun-scale bioremediatioa program. Currently in the fmal 

phases of the program, Ec:ova hal suca:ssfully proycn and demonstrated that the wastes can be 

bioremediated and PCP can be reduced to 2 ppm. The study included basic: laboratory research and 

bench-scale work systems design. The coatamination remediation techniques examined are: 

• 
• 

Surface and subsurface soil bioremediation techniques 

Soil wash leachate and groundwater treatment evaluation 

Laboratory bench-scale studies, bepD in the faD oll986, iDc:lude a thorough analysis of site soils and a 

series o( micro colUDlD studies to determ.ine the iDc:reased eft'ec::tiveness of eohan=! in situ biotreatment 

techniques. Bacterial formulations c:apable of rec:oloniziag waste soils aDd degrading residual contami

nants are being tested ~ensively. Soil microcosm studies are also being undertaken to evaluate the 

effectiveness of bacterial and nutrient systems OIl target contaminants degradation and the conditions that 

promote biodegradation. 

Comprebensive pilot demonstrations, planned to begin after completion of the bench-scale work, will 

ver.!y the effectiveness of the treatment techniques and wiD prOYide design criteria, schedule, and budget 

for fun-scale field work. The pilot demODSUatioa will also verify the results o( the micro column studies 

under ac:tual field conditions. 
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REMEDIATION OF HYDROCARBON· 
CONTAMINATEI' GROUNDWATER 

PROJECT LOCA110N: 
CUENT: 
INDUSTRY: 
CONTAMINANTS: 

PROBLEM: 

California 
CoDfideDtiall 
Chemical Sclnat Manufacturer 
ChloriDatecl Hydrocarboas and Soluble Organics. Aromatic 
Compouads" Ketoaes. Alcohols, and Glycols 

Uadergrouad stor. tanks coataining chemical sokuts ha'le coatributecl to large-scale grouadwater 

coatamjn.tioa with chloriDatecl bydroc:arboa aad soluble organic mate~ AD c»sring air stripping 

s)'Slem was Dot eft'edi'Ie in briDsiDg the groUJld.nter imo compliaDcc limits. The Natioaal Priority List 

site is subject to cleanup staDdards and disc:harge Iim.its as utIIbli.shed by the regioMJ oJ!ice of the U.S. 

EPA and the CDlifomill RegioMJ Water (luQlity Cont1Ol BOtII'd. 

SOLUTION: 
Ecova Corporatioa was coatracted to operate a IV0UDdwater dccoata.miDatioa. S)'Stem using a two-step 

process employing air strippiDg in coajUDc:tioa with a bioreac:tor S)'Stelll. This S)'StCIIl, cunca.tJy in 

operatioa by the c:lieDl, combines physica11Dd biological teclulologies to remove a complex mix of 

coataminant &om sitc groUDdwater. The site is Jl chcmic:al bleadiDg, storage, ud distnoutioa facility. 

Grouadwater and soU iavestigatioas coaduc:ted previously l'C'Iealed that the groundwater beaeath the 

facility was coataminated with volatile orgaa.ic compouads (V0Ca) ud soluble organic compouads 

includiag chlorinated hydroc:arboas., aromatic cotllpouacls aad various ketoaC5, alcohols, and glycols. 

Ecova designed and CODstrUcted a bea.ch-scale air stripper and coaducted biological trcatability studies 

in the corporate laboratoriea using water from tbc: site. These preliminary tests provided esseatial 

informatioa for design of the full-scale treatmea.l system, such as espec:ted stripping efficieacy and 

biodegradatioa ratea. the laboratory study also dc:'leloped the microbial inoculum ued ill the full-scale 

field biorcactor. 

The treatmeat S)'Slem iucludes SC'Iea groundwater recoYCry ~Ds ud a hydraulic coatrol S)'Slelll, an air 

stripper to rem~ vOCa allow solubility, and a ~ogical treatment S)'Slem to remove soluble organic 

compouads. The air stripper is a 3S-ft high colUlllJIl with iIltemal packing that iDcreasea air-to-liquid 

surface coatac:t. Coataminated grouadwater enters the top of the uait aDd forms a casc:adiug film as it 

drops through the packing material Simultucously, air is blown upward from the bottom of the 

columns, thus -strippmga volatile hydrocarboa molc~ from the water. The air stripper has a 

working capacity of SO pIlou per minute (gpm). 
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Following removal of the volatile organics, groUndwater is tra.a.s1'erred to the bioreaaor for degrada

tioD 

of the soluble organics. The bioreac:tor is 110,~pllOD taDk seeded with a miaoo,ganism/Dutrient 

inoculum spec:ific:aJly acclimated to biodegrade the remaining soluble organic CODtaminants. The 

bioreac:tor contains aa agitator to provide aeratioD aad instrumentation for monitoring contaminant 

levels and biodegradation. Ecova aiet with California regulatory agencies to gain approval of system 

design aDd achievable treatment levels. 

The system initially operated on • batch discharge basis; the effluent was collected in tanks aad 

discharged to the storm sewer only after sampIiDg confirmed that all discharge requirements were met 

(cbloriDa1ed bydrocarbons <5 ppb and soluble orpDic:s <1 ppm). The system was put on continuous 

dis.cbarge to the storm sewer UDder a NPDES permit in July 1987, after sample results proved that 

contaminant levels were consistently reduced below discharge limits at a prOcess flow rate of 18 gallons 

per minute. 
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BIOREMEDIATION OF S()IL AND GROUNDWATER 

PROJECT' LOCA 170N: 
CUENT: 
INDUSTRY: 
CONTAMINANTS: 

PROBLEM: 

North Dakota 
CoaficieDtW 
AgricWtural Chemical DistributioD 
Pesticides - 2,4-0, Alachlor, TrifiuraIin, Carbofuran, MCPA 

On April 7, 1987, a warehouse fire at a major lFic:u1tural distributorship ipited. stored pesticides, 

completely desuoyiag the faciliry. rU'efJghters rcspoDcf.in& to the 5CeDe used water to exti.Dguish the 

flames, spreading pesticides into the SUlTOUDdiDg soil, groundwater aDd a nearby creek. 

SOLUTION: 
Ecova Corporation mmaged soil aDd grouadwater bioremed.iation at the site. The remediation 

program iDvolvcd elUeDSive material handliag, SCllil aDd material segregation, aDd the use of several 

biological tcdmiqucs. &.ova desigDed ud CODStructed a five-acre, clay-lined. treatment bed at the site, 

and also delivered mobile bioslurry aDd liquid-phase bioremediatioD units to the treatment location. 

Contaminated soil from the bW"ll site ad along the leagth of the cootaminated creek was exc:avated 

and trusponed to the treatment locatiOD. The IIOU was tested for contaminant le\ICls, separated 

according to the elUeDl of contamination. ud prepared for treatmeDl by the removal of rocks md 

debris. 

Solid-pbase treatment of approximately 12,cnl cubic yards of less contaminated soil (containing less 

than 200 ppm of contaminants) was performed. Onl the 5-ac:re, tiDed treatment bed. The soil was 

processed dally and a microbial iDoc:u1um was applied. to assist the biological breakdown of the 

contaminants. 

A mobile soil slurry bioreactor syscem was used to treat soils with CODtaminarion exceeding 200 ppm. 

This process consisted of aerobic treatmeDl of soU maed with water in 26,{XX) gallon bioreactor tanks. 

The slurry mixture was inoculated with pesticide-degradiDg bacteria aDd with nutrients that optimize 

the ability of baaeria to degrade the contaminants. The microbial inoc:ulum and nutrieDl additions 

were developed in Ecova's corporate laboratories. Some groundwater was treated by pumping from 

subsurface contaminated areas ud using it as makeup waler in the soil biOUeatmeDt processes 

Groundwater was treated with innovative in situ bi.)remediation tec:b.niqucs which reduced the 

treatment time iD IWC. An upgradieDl injection gallery was established to flush treated water and 

nutrients, as requited. through the contaminated plume. OowngradieDl recovery wells and trenches 

recover treated groundwater. During trcatmeDt, the groundwater was monitored to guard against off-
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site migration. During the winter of 1987. more than five million gallons of groundwater was treated. 

The site bas beeD restored to its origi.nal CODditiOD aDd a site closure plaJl prepared in accordance with 

appropriate regulatioas. 
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Key information in the desigD and operation oC any remediatioa program is the amoUDt oC coatammated 
material present to be treated and the level of coatamiDatioD. To assess this information for the TUlle Oil site 
in Ponland, Oregon, several sources oC informatioa were assessed. First, EcoYa obtaiDed samples .of the 
contaminated soil Cor laboratory analysis. This data is reponed in Appeadix B, and indicates that an expected 
wide variation in PCP concentrations was observed with up to ml ppm PCP detected. We rec.ognize that the 
soils with the highest PCP levels were deliberately buried to minimize exposure. The composite PCP conccn
tration reponed was 680 ppm. 

Next. soil boring information provided by Tune Oil was reviewed and analyzed. This detailed information 
provides PCP concentration for four verticallcvels at each boring location withiD the sample grid. The reponed 
levels were surface, and 4 ft. 7 ft. and U-ft below grade. The bottom level is neat the groUDdwater table. 

Soil boring PCP concentration data also show wide variation, with hot spot concentrations of up to 8400 ppm. 
Determi.ning average PCP concentrations within soil that shows neatly three orders of magnitude variation in 
concentration is a difficult task. It is dear from the data that much of the soil is well below 1000 ppm. Tune Oil 
has estimated that the average concentrations may approximate 1.SOO ppm for the 2700 cubic yards tbat they 
estimate would be removed in excavating soil containi.ng over 500 ppm. 

E.cova used the Golden Software program SURFER. to plot PCP conccntrations for each soil boring horizon 
sampled by TlDle Oil. These plots agreed very weU with similar plots provided by TUlle Oil. Using these plots. a 
hypothetical excavation (or "mine") plan was prepared to determine quantities of soil that would need to be 
removed and the overall PCP concentration in the excavated soil These plots are illustrated in Appendix 
ftgUfes C-l through C--. The excavation plan was developed from the U-(t plot and extended upward through 
the next three layers to remove the minimum amoUDt of soil excce4ing 500 ppm. The plot for the U-ft horizon 
was assumed to be representative of soil in a layer from U ft below grade upward to 9.5 ft. The plot for 7 ft was 
assumed to represent soil in the 9.5 to 5.5 ft layer. The plot for 4' was assumed to represent soil in the 5.5 to 2 
ft layer. F"tnally, the surface plot was assumed to represent the 2' to the surface layer. 

The area of the "mine plan" contours for each layer were plan.imetered to determine area and subsequent 
volume of soil. Based upon this calculation, approximately 3440 cubic yards of contaminated soil must be 
excavated. 

Next. the "volume" UDder the PCP concentration surface to the zero ppm level was determined using the 
SURFER volume calculation subroutine for each layer. OMding that "volume" by the number of cubic yards 
within that layer yields the average PCP coocentration for the soil within that layer. Calculating an average 
weighted by the amoUDt of soil in each layer, the tinalaverage PCP conccntration in the excavated soil was 
estimated to be 668 ppm. This agrees well with the composite analytical result and appears reasonable from 
close examination of the data. 

Several points were observed in this study that are important to note. FIrst, the depth of contaminated soil was 
assumed to be U ft. In actUality, the depth or contamination should extend deeper to the water table, especially 
in the area of the hot spots. This could ina-ease the YOlume of soil that needs to be excavated by a considerable 
margin. 

Second, the assumption was used that only soil ext:eeding SOO ppm would be excavated. From the soil boring 
data, the 500 ppm concentration isopleth was not completely co~ed in the plots at the 4 ft. 7 ft or the U ft 
depths. The cause of this was that PCP concentrations in the boring on the southern edge of the grid excuded 
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soo ppm. This is especially imponlllt at the 12·ft depchs since a much larger volume or soil must be excavated 
above this layer to get acc:css to the lower layer. Since the SOO ppm contour was not boua4cd withiD the soil 
boring data, the CUd quaDtity or soil elceeding SOO ppm ClDDot acauately be determined. 

FmaDy, the usc of a SOO ppm cutoff limit for. PCP contnmizwion may be considerably lUaher than that "allowable 
by a regulatory agency. II a lower cutoff concentration were to be med, excavated soil volumes could be greatly 
incrcasccL 
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FlGUREA·1. 
APPENDIX A -1. Excavation Plan 0-2' Depth 
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FlGUREA-1. 
APPENDIX A -2. Excavation Plan 2·-5-1/2· Depth 
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nGUREA·3. 
APPENDIX A-3. Excavation Plan 5-1/2'-9-1/2' Depth 
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FlGUREA-C. 
APPENDIX A-4. Excavation Plan 9-1/2'-12' Depth 
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MARK W. ANDERSON 
Project MaDaler 

Mr. Mark Anderson has over 13 years of experieDce with project maDagement, environmental 
engineering and permitting assistance in waste management for manufacturing, cbemical, petroleum, 
and state agency clients in tbe western United States and Alaska. As a project manager for Ecova. 
Mr. Anderson is responsible for overseeing the design and construction of onsite treatment systems 
and provides day-to-day management of their operation. He also provides tbe main point of conuct 
for dients and is responsible for analyzing the requirements and status of field operations, site 
construction, laboratory support, and project safety. 

Educ;atioD apd AmUatigps: 
. 

M.B.A., Oklahoma City University, Oklahoma City, Oklah~ma (High honors) 
B.S., Environmental Engineering. Montana College oC Mineral Science" Technology, Bune, 
Montana, 1978 
B.S., Atmospheric Science, University of California, Davis, California, 1973 
P .E. No. 13740, State of Oklahoma 

Corporate E!perine!: 

1988 - Present 
1985 • 1988 
1981 • 1985 
1980· 1981 
1978 • 1980 
1974· 1977 

Related Proffer ExpericDcc 

Ecova Corporatioll 
Dames" Moore, Illc. 
Kerr McGee Corp. 
Camp Dresser " McKee 
Consolidated Cooper Co. 
ASARCO, Inc. 

Senior Project Manager 
Senior Project Manager 
Senior Staff Engineer 
Program Manager 
Director of Environmental Affairs 
Station Chief 

o Project Manager for the cleanup of diesel·contaminated soil at a former service 
station site in Tacoma, Washington. 

o Project Mallager of the Remedial Investigatioll/ feasibility Study (RIffS) for a 
Superfund site (battery recycling facility and secondary lead smelter) in Portland, 
Oregon. Work included preparation of work plans; agency presentation and 
negotiations; sampling of wastes, surface and subsurface soil, groundwater, surface 
water, sediment aDd ambient air; identification and evaluation of appropriate remedial 
technologies which included conducting fIXation/solidification tests of wastes and 
contaminated soils for inorganic contaminants; drilling of groundwater monitoring 
wells; and hydrogeologic modelling. 

o Project Manager for the clenaup of percbloroetbylene contaminated soil using a 13·· 
well extraction and treatment system. 

o Project Manager for an environmental audit of two aluminum master alloy manu·· 
facturing facilities in the States of Washington and Kentucky. 
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o Project Manager for a study to deve:lop treatment, storage, and disposal alternatives 
for radioactive mixed wastes from active generating facilities at the HaDford Site, 
RichlaDd, Washington. Work inclillded ideDtifyiDg waste streams, assessiDg TSD 
technologies, and estimating costs fllr recommended alternatives. 

o Project Manager of a site study and, feasibility analysis of a proposed gravel quarry 
aDd landfill operation in King County, Washington. Work included geological 
evaluation of the site and identifical.ion of permitting requirements. 

o As Project Engineer, evaluated wastewater treatment plant performance at the Boeing 
Corporation facility at Auburn, Washington. 

o As Environmental Engineer, assesSl:d air, water, and hazardous waste compliance 
problems for chemical manufacturiing plants in California, New Mexico, Idaho, 
Nevada, Mississippi, and Alabama; c:oal mining operations in Wyoming and llliDois; 
oil refineries in Oklahoma, Louisina, California, and Texas; gas processing plants 
iD Oklahoma, Texas, and North Dakota; nonferrous metal mining and smelting plants 
in ArizoDa aDd MOD lana; and nuclel,r facilities in New Mexico and Oklahoma. 
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ROBERT SCHECK 
EUliueerlul MUlier 

Robert Scheck has over 20 years of engineering and related expcrience with over 15 years of 
specialized experiencc in thc cnvirQnmental field, including hazardous wastc tfeatment, air 
correction/nue gas desulfurization, and resource recovery. Mr. Scheck's management experie!lce 
includes process design, technical management, construction management, and staff supervision. 

Educ:atlop apd Amll.tfogs: 

B.S., Professional Degree in Extractive Metallurgy, Colorado Scbool of Mines, 1967 
Business Management Program, Alexander Hamilton Institute 

American Institute of Chemical Engineers 
American Institute of Mining Engineers 

Corporate Experlepc:e: 

1986 • Present 
1986 • 1986 
1982 • 19&4 
1967 • 1982 

Related Prolec:t Expectcac:c 

Ecova Corporation 
Morrison·KDudsea Engineers 
Steras Catalytic Corp. 
Sterns Roger Corp. 

Director of Engincering 
Proccss Design Manager 
Projcct Managcr 
Project Maaager IProject Engineer 

o Engineered a transportable slurry bioreactor system to remediate 1,000 yards of 2,4. 
D·contaminated soil. Horizontal reactors incorporated agitators, air spargen, 
interconnecting piping, and transfer/recirculation slurry pumps, and can be operatc:d 
in series, parallel, batch, or continuously. 

o Designed granular activated carbon (GAC) absorptioa system to treat 100 GPM e)f 
2,4·D-contaminated groundwater. Units iacorporated programmable logic controls, 
alarm auto dialing, filtratioa, ozonation, GAC, aad surge tankage. Units contain 
3,000 lb of GAC in a transportable and explosion-proof containcr. 

o Performed technical managemcnt and supervision on a CERCLA project (If 

approximately $1 billion. Contaminants iacluded nerve agents, pesticides, unexploded 
ordnaace, heavy metals, miscellaneous organics, aDd fluoride ia the groundwatelr. 
Initiated and coordinated remedial actioa pllDning which included groundwater 
treatment, incineratioa, landfill, and demolition. 

o Designed grouadwater intercept system and prepared well water pump specifications 
for mUltiple pumps. Considered water hammer, incorporated freeze protection dow!l 
to ·SO-F, and automatic drainage in case of power outage. 

o Coordinated a team iavestigation of hydrocarbon aad TCA contaminatioa of ,I 

shallow aquifer. The investigation continue, with a feasibility study indicating 
bioreclamation to be the technology of choic:e. Work also included evaluation of Ii 
leaking underground storage tank. 
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o Developed data base for the sevc:ral thousaDd iDcideDts of spills. releases. aDd 
discharges for the last 40 years .Jver a 25-square-mile site. With consultaDu. 
developed a system for raDkiDg the hazardous substaDces based OD their hazardous 
nature and the specifics of the site. 

o Performed a feasibility study to rellllove chloriDated hydrocarboDs from an aquifer 
and soils for a chemical plaDt. Detailed the groundwater iDtercepl systems. GAejair 
stripper, facility demolition, aDd soil decontamiDalioD. 
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JOHN P. HANCOCK: 
Project Eallaeer 

John Hancock is a projcct cngiaccr sp~ializing in the dcsign of remcdiation systems for thc cleanup 
of soil and groundwater coataminated with hazardous waste. 

Educatioa: 

B.S., Petroleum Engiaeering. Univcrsity of Tulsa, 1987 
B.S., Chcmistry, Hendrix Collcgc. 1979 
Enginecr-in-Training 

Corporate Experience: 

1988 - Present 
1986 
1985 
1981 • 1984 
1979 • 1981 

Related Prolect Experlepce: 

Ecova Corporation 
Conoco, Inc. 
Rio Grandc Drilling 
Arkansas Highway Dept. 
Arkansas Dcpt. of Pollution 

Control and Ecology 

Projcct Engincer 
Studcnt Enginccr 
Studcnt Enginccr 
Chcmist 
Chcmist 

o Projcct Enginccr for an Ecova mobile treatment system dcsigncd to ncutralizc asb 
produccd at a wood products manufacturing facility. Dcsigncd cquipmcnt and flow 
proccsscs; coordinated with ficld crew during installation and operation; provided 
troubleshooting expcrtise. 

o Production Enginccr responsiblc for maintaining production of oil and gas wclls; 
maintcnancc and rcpair of high prcssurc pipelincs and vesscl, rotating equipment, 
and gas turbincs; wcll testing; supervision and safety of contract employees Oll 

offshorc platform. 

o Drilling Engincer responsible for maintenance of drilling rig, asscmbly of spccial 
drilling tools, maintcnance and repair of drilling fluids and high prcssurc cquipment: 
including positive displaccmcnt pumps. 

o Chcmist for quality control analysis of highway construction matcrials, watcr quality 
analysis for cnvironmcntal projects, training of technicians, idcntificatioa of general 
unknowns, physical and chemical testing of paint, extensivc use of computcr.interfaced 
analytical instrumcnts (IR, AA, HPLC, UV -VIS). 

o Chemist for analysis of high volume particulate air samplcs, maintenance and 
calibration of continuous air chemistry monitors (NOx, SOx, HC, ozone), member 
of emergency responsc tcam (UV.VIS, IR. AA. Technician). 
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JEFFREY POWELL 
Field Elllilleer 

Jeffrey Powell has eight years of experieDce iD process system design, fabricatioD, startup, and 
operation. He is respoDsible for the slesign aDd fabricatioD of biological, chemical, ~nd physical 
treatment systems aDd bas developed modular pilot systems for onsite usc for the remediation of 
hazardous waste sites. Systems developed by Mr. Powell include a modular fermeDter/bioreactor; 
a pilot air stripper used to test process modificatioDs aDd to predict cleanup levels achievable iD 
full·scale operatioDs; a modular air maDagemeDt s:,stem for aD enclosed laDd treatmeDt area; a 
beDch·scale bioreactor to model eDergy requirements for a pilot scale bioreactor; and aD oil/water 
separatioD system for the treatment of grouDdwater c!oDtaminated witb diesel fuel. In additioD, Mr. 
Powell is responsible for tbe installatioD aDd maiDtelllance of systems installed onsite. 

Education: 

Challa vardens Electrical" MechaDical TecbDical College, Australia, 
Graduated 1965 

Corporate Expcrlnec: 

1986 • PreseDt 
1981 • 1986 

1978 • 1981 
1974· 1978 
1970· 1973 
1968 • 1970 

Ecova CorporatioD 
J ordoD " Ste. MicheU=- Winery 

Walter ReYDell WiDery 
Lawson cit JODes Lithograpbers 
Drake cit Gorbam CODstructioD 
O'DoDDell " GriffiD CODtract. 

Field EDgiDeer 
ProductioD aDd 
MaiDtenanceMaDager 
Maintenance Manager 
Electrical ForemaD 
Electrical Supervisor 
Electrical ForemaD 

Related Protect ExperleDce: 

o MaDaged tbe Ecova Facilities EDgiDeeriDg Shop. Supervised welders, metal workers, 
electricians, machiDists aDd techDiciaDS iD the fabricatioD of soil slurry systems, 
portable fermeDtatioD uDits, mobile treatment cODtaiDers, oil/water separators, aDd 
carboD adsorptioD units. 

o Directed cODstructioD aDd maiDteDaDce of soil haDdliDg aDd microbiological equipmeDt 
used to treat soil and grouDdwater at a SuperfuDd site OD tbe Gulf Coast. 

o Coordinated the iDstallation aDd startup of soil treatment, bioslurry aDd groundwater 
treatmeDt systems for tbe cleanup of II large chemical spill iD North Dakota. 

o Designed aDd cODstructed soil haDdling equipment, iDcluding transportatioD units, 
conveyor systems, stackers, auto train loaders, and bucket wbeel reclaimers. 

o Designed various microbiological syste:ms, including reverse osmosis processes, and 
computer programs for sequencing prclductioD equipment. 
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o MaDaged maiDteDaDce of all productioD equipmeDt iDcludiDg fermeDtatioD alld 
productioD pipiDg, heatiDg, and refrigeration systems. 

o Directed maiDteDaDce aDd repair of taDks, pipiDg, cODveyor systems, heatiDg aud 
refrigeration systems, agd production facilities. Designed aDd implemented computer 
program for sequeDciDg productioD equipmeDt. 
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WILLIAM MAHAFFEY, 'h.D. 
Project Blochemi.t 

William Mahaffey is a SeDior Researcb Biochemist who specializes iD microbial biochemistry. He 
is responsible for research efforts iDvolving isolltioD aDd eDrichmeDt of microorgaDisms for 
promoting biodegradative abilities. Dr. Mahaffey cOllduClS research on bacteria capable of degradiDg 
hydrocarbons, including beavy oils and tars, creosole:s, aDd creosote; solveDts; aDd a variety of other 
contaminants. He bas 12 years of expcricDce iD the biodegradatioD of hazardous wastes. 

EduS:IUog: 

Pb.D., Microbial Biochemistry, UDiversity of' Texas at AustiD, 19~ 
M.S., Microbial Ecology, State University of New York at Brockport, 1978 
B.S., Microbiology, State UDiversity of New York at Brockport. 1976 

Corporate Experlcucc: 

1987 • PreseDt 
1986 • 1987 
1976· 1985 

Ecova Corporatioll 
Phillips Pctroleum Co. 
UDiversity of Texas 

Scnior Research Biochemist 
SeDior Research Chcmist 
Rescarch Assistant; 
Graduate Research Assistant 

Relatd Proles:t tlReriepce: 

o MaDaged the developmeDt oC microbiological operating procedures for field 
implemeDtatioD iD soil aDd grouDd wlLter hazardous wastc clcaDup projects. 

o As a Research Biochemist, was respl)Dsible for use of chemostats aDd cODtiDuous 
culture techDiques for the isolatioD of pesticide degradiDg microorgaDisms. Studied 
the effects of chloriDated compouDds OD microbial metabolism, specifically ketoDe 
and pentachlorophenol. 

o Developed research program on aromatic hydrocarbon metabolism by bacteria and 
fungi. Optimized fermentor growth conditions for maximum cell yield aDd eDzymatic 
activity. Immobilized bacterial cclls for biocalalysis. Used halogeDated substrate 
carciDogeDic polycyclic aromalic hydrocarboDs. Isolatcd and characterized metabolic 
intermediatcs using HPLC. mass spectrometry, UV!VIS aDd CD spectroscopy, and 
nuclear magnetic resonance spectrosc:opy. MaiDtained laboratory microbial stock 
culture and metabolite collcctioD. 

o CODdu'cted graduate studies involviDg bactcrial metabolism of dibeDzothiopheDc aDd 
bcnz(a)anthraccne. Isolated aDd chaJ'actcrizcd mctabolic intermcdiatcs formed by 
whole cell biotransformation. Purified eDzymes and clarified the metabolic pathways 
for both of the above substrates. R,:ported OD the ring cleavage of a polycyclic 
aromatic hydrocarboD with more thaD three rings. 
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o As a Staff Research Chemist, studied fermentatioa process development oC genetically 
engineered yeast for the productioa of recombinaDt peptides and proteins. Analytical 
biochemistry work included characterization oC recombinaDt proteins to determiDe 
bost modifications or ideatity with the native protein. Dr. Mabaffey developed 
analytical tecbniques fot monitoring production of recombinant proteins and peptides. 
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JOHN KINSELLA. P.G. 
Vice PresldeDt, Geolcieacel aDd Field Operatloal 

As Vice PresideDt of GeoscicDces aDd. Field Opcratioas, Mr. KiDsella directs the activities of the 
firm's engiDcers, bydrogcologists, aDd gcophysicists illl support of all rcmediatioD projccts. He has 
ten years of cxpericDce as a professioDal hydrogeololgist, iDcludiDg four years as rcgioDal managcr 
of a major cODsulting firm. Hc has superviscd aDd dl:sigDcd soil boriDgs, well iDstallatioDs, aquifer 
tests, aDd boreholc/surface gcophysical surveys. Mr .. KiDsella bas maDaged SuperfuDd RI/FS and 
RCRA projects, prepared hazardous aDd solid waste p,ermit applicatioDs, aDd Dcgotiatcd scttlcmcnts 
for compliaDcc ordcrs. 

Healtb aDd Saret),TraIDIDI, Hazardou. Waste Operatl'IlD' aDd EmeraeDC), RespoDse; %9 CFR 19%0.%10 

Eduatlog lAd AmUatlogs: 

M.Sc., Hydrogeology, UDiversity College/LoDI:loD, 1978 
B.A., Gcology, TriDity College/DubliD, 1977 

Profcssional Geologist (Nortb aDd Soutb CarelliDa) 
Certificd Gcologist (U.K.) 

Corporate E!pulcpce: 

1988 - PreseDt 
1984 - 1988 
1981 - 1984 
1978 - 1981 

Related Protect E!perlnce: 

Ecova CorporatioD 
Geragbty ~ Miller, IDc. 
IT CorporatioD 
Thames Water Authorilty 

V.P., GeoscieDces " Ficld OperatioDs 
Associate &. Office MaDager 
Project EDgiDeer 
AssistaDt Hydrogcologist 

o Dircctcd bydrogeologic evaluatioD of a dosed 30 acrc RCRA bazardous wastc landfill. 
Defincd laDdfill hydraulic characteristics via a water-balaDce aDd tracer methodo
logies. Lithium, OxygCD isotope aDd b'lrium traccrs were used iD cODjunctioD with a 
historical photo search to map cODtaminaDt migratioD pathways aDd locatc boriDg/wcll 
10catioDl. 

o IDstalled shaUow aDd deep mODitoriDg well Detworks for hazardous waste facility in 
Emelle, Alabama. Deep wells (950 ft) had ullique two-pump system to cnable 
effectivc purging aDd sampliDg. 

o Assessed tbe ext eDt of cODtamiDatioD f'esultiDg from the failure of aD injcctioD well 
at a chemical plaDt in New OrlcaDs, LouisiaDa. Detailed samples revealed that 
prcssurized cODtamiDaDts had eDtered tbe aquifer at 200 ft below surface aDd 
pcnctrated two shallow water-bcaring 2:onc,. 

o Prcpared RCRA Part B c:1osure docum,cDt for Mississippi wood-trcatiDg pluto Also 
prcparcd a detailed report OD PNA/p AH cODtaminaDt migratioD charactcristics for 
clicDt. 
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o Evaluated the rate aad exteat of BTX coatamiaatioa from a series of uaderground 
tanks at chemical maaufacturing facility, Los Aageles, California. Floating free-phase 
product aad dissolved plumes were mapped. Iaterceptor wells coupled with air 
stripping/carbon adsorption recommended. 

o Defined the rate aad exteat of organic aad iaorgaaic plumes origiaating from a spill 
and a closed RCRA laadfill at an IIliaois facility. The plumes (primarily chloride and 
VOCs) are moviag at a rate of 300 ft/year through glacial gravels. Detailed computer 
modeling was used to desiga a 180-gpm recovery well system that discharged to an air 
stripper/carboa adsorptioa unit; Illiaois EPA approved complete CAP. 

o Evaluated the source aad exteat of soil and groundwater coatamiDation origiDalinl~ 
from subsurface tanks beneath a New Jersey warehouse. 
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RODERICK: CARR 
Director, Aaal)'tlca. Senicel 

Roderick Carr is a laboratory manager .with 22 years of experience in technical project management, 
researcb and development, and chemical analysis of hazardous materials and wastes. He has 
publisbed extensively On analytical methods development, specializing in the area of beavy metals. 
Mr. Carr manages daily laboratory operations for orguic and iDorganic analyses of wastes, soils, and 
waler. 

Educ;at!op: 

M.A.T., Environmental Chemistry Education, Harvard University, 1966. 
B.A., Physics/Chemistry Education, The Oeclrge Washington Uniyersity, 1965. 

Corporate ['Perlnee: 

1988 - Present 
1985 - 1988 
1979 - 1985 
1976 - 1979 
1966 - 1976 

Related Prolect Euer'CQce: 

Ecova Corporation 
RAMP Corporation 
SCS Engineers 
Versar, Inc. 
U.S. Naval Research 
Laboratory 

Director, Analytical Services 
President 
V.P., Pacific Northwest Operations 
Senior Project Manager 
Research Chemical Oceanographer 

o Managed services for organic and inorganic sample analysis and classical wet 
chemistry. Managed the developmenlt and implementation of analytical services for 
site investigations and remediation ac:tivities. Responsible for the overall direction 
of laboratory growth, staff development, and regulatory compliance. 

o Responsible for daily operation of a l:race clement analytical laboratory at the U.S. 
Naval Research Laboratory, Washington, D.C. 

o Established a program in priority p,ollutant analysis for the U.S. Environmental 
Protection Agency. Managed the utilization of subcontractor laboratories in support 
of this project. 

o Responsible for administration of major projects from design through implementa
tion. Interfaced with state and federal regulatory ageDcies to establish investigation 
criteria and guidelines. Developed special or new services for natioDal analytical 
capabilities. 

o Led mercury task force, developed cllld-vapor atomic absorption methodology for 
determining part-per-billion concentra.tions of mercury directly in seawater. 

o Developed methods for concentrating tODc heavy metals for analysis from marine 
waters. 
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o Participated ill laboratory studies which followed mercury through the food chaia 
usillg tarrier free radioactive mercury ud cleaa-room procedures. 

o Reported directly to CEO for in-bouse environmental analysis chemical laboratory; 
managed teams of up to 15 professioaals alld staff. Provided techaicaf support to 
EPA ia its developmeat of hazardous material regulatioas such as polychloriaated 
bipbeayls (PCBs). 
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ISOLATION AND CHARACTERIZATION OF 

A PENTACHLOROPHENOL-DEGRADING MICROBIAL CONSORTIUM 

Andrew J. Strehler. Donald R. Smallbeck. and Derek Ross. Ph.D 

Ec:oVl. Corporation. 

15555 Nortbeast 33rd 

Redmond, Wubinlton 91052 
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INTRODUCTION 

Pentachlorophenol (PCP) 'is one of the most widely used biocides in the tJ:nited States 

(U.S.). Approximately 2.3 x 106 kilograms of l~CP are manufactured per year in the U.S .• 

about 80% of which is used as a pesticide by the wood-preserving industry (1). PCP is 

an inhibitor of oxidative phosphorylation. and! is lethal to a wide variety of organisms. 

both plant and animal (2). Because of its toxicity and recalcitrance in the environment. 

PCP is considered a serious environmental pollutant. and hu been placed on the U.S. 

Environmental Protection Asency's list of priority pollutants (3). 

Ecova Corporation is currently developinl bioremediation processes to clean-up can-

taminated soil aDd ground.arer at I tie-treatinl plant in the Western United States. The 

site is 100 acres iD size and listed under the Comprehensive Environmental Response and 

Compensation and Liability Act of 1980. An iDtesra! part of deveJopinl the bioremedia-

tion processes is the development of inocula wh:ich can delrade the contaminants present 

at the site. PCP is one of tbe major contaminants present at the site (Table 1). 

The feasibility of usinl biololical processes to treat PCP-coDtaminated wastewaters has 

been the subject of a number oC investilations <4-6). Furthermore, Edaehill and Finn 

have demonstrated that the direct inoculation oC PCP-delradinl bacteria into PCP-

contaminated soil may be a Ceasible methad ror miDimiziDI the milration of PCP from 

wood treatinl sites into the environment (7). Eeova is perCorminl a laboratory evalua-

tiOD to assess the existinl PCP biade,radation pc)teDtial at the tie-creatiDI plant. with a 

view to utiliziDI the existinl PCP biodelradatioJ:l potential to develop treatment systems 

to remediate the site. This chapter describes the isolation aDd partial characteriza tion of 

I PCP-deeradina microbial consortium, which .ill be used to clean-up PCP-contaminated 

C-3 

TOLS003957 

BZT0104(e)040778 



soil and groundwater durinl the site remediation. 

ASSESSMENT OF THE EXISTING PCP BIODEGRADATION POTENTIAL AT THE SITE 

The biodegradation of PCP is documented in the literature 0-13). Watanabe (l2)a.nd 

Suzuki (13) isolated P,;udomonas species which could dearade PCP. Crawford and his 

colleagues have isolated EJavQbac;terjum strains that dearade PCP (2). While Finn and his 

colleagues have isolated a strain of Artbrobacter (ATCC 33790) which can utilize PCP as 

a sole source oC carbon and eneray (6, 11). A microbioloaical evaluation was perfornled 

to determine if PCP-delradinl microorlanisms were present in contaminated soil a.nd 

groundwater at the tie-treatinl plant. Aerobic laboratory culture techniques were us.ed 

to assess the existinl PCP biodearadarion potential in soil and groundwater samples 

removed from the site. Fifty-ml aliquots of basal medium (Table 2) were inoculated with 

30% (w/v) or (v/v) oC contaminated soil or groundwater, respectively. Inoculated flasks 

were incubated at 250 C Cor Cour weeks on a rotary shaker set at 165 rpm. Contaminant 

degradation was monitored by gas chromatolrapby/mass spectroscopy (GC/MS) accordil,g 

to EPA method 625. 

The microbiololical evaluatioll demonstrated that the site contains microorganisms which 

can degrade the contaminants present at the tie-treatinl plant. The PCP biodegradatic'n 

potential detected at tbe site was hi ably variable. The percent biodegradation of PCP 

ranged from 12% to a.c%, witb an avera Ie value oC 63%. Tbe hilhest PCP biodearadation 

potential was detected in the saturated soil, while tbe lowest PCP biodearadation 

potential was detected within area G at tbe ticHre.tinl plant (Filure I, Table 3). The 

data demonstrated tbat I Significant PCP biodelradltion potential does exist at the tie:' 
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treatin, plant. but that this potential is not evenly distributed throughout the site. 

ISOLATION AND CHARACTERIZATION OF THE PCp·DEGRADING MICROBIAL 

CONSORTIUM 

Description of Continuous Culture Apparatus 

The continuous culture apparatus illustrated ill Filure 2 was used to isolate the PCP· 

degradinl microbial consortium. The appuatu:1 consisted of a 500-ml glass growth vessel. 

and 10 liter Ilass medium and efrtuellt reservoirs. The Irowth vessel, and medium and 

effluent reservoirs were wrapped with alumin,.am foil to prevene photMecomposition of 

the PCP. Air was supplied to the Irowth vessel ae I rate of 650 ml min- t , the agi tation 

ratc was 250 rpm. and the pH wa. mlintainc~d between 7.3 and 7.5 by the automatic 

addition of }O'MI (w/v) potassium hydroxide soludoD. The continuous culture was routinely 

operated at ambient temperature, approximately 250 C. At a retention time of 24 hours. 

the flow rate was 0.347 ml min -I, and the dilution rate was 0.042 hours-I. A t a 

retention time of 12 hours. the flow rate and dilution rate were 0.690 ml min-} and 0.083 

hours-I, respectively. 

Isolation of the PCP-Delradinl Microbial Consor1tium 

An inoculum was developed Crom the aerated shlke flasks established durinl the microbial 

evaluation. The inoculum was added to the SOO-ml Irowth vessel at a concentration of 

2% (v Iv), which was tben immediately operated al I continuous culture. Initially basal 

medium containinl sao ppm nutrient broth Ind 10 ppm PCP was added to the .rowth 
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vessel to allOW the inoculum to adapt to the PCP. The nutrient broth concentration was 

then gradually decreased to zero while the PCP concentration was increased to SO p;:Im. 

PCP (Sigma Chemical Co~pany) was supplied as the sodium salt. PCP concentration 'was 

measured by UV absorption at 320 nm (11). After 4 weeks of operation the consortium 

was able to utilize PCP as its sole source of carbon and eneray. and greater than 98% of 

the added PCP was degraded (Table 4). 

Influence of PCP Concentration on the Stability of the Microbial Consortium 

After the chemostat had stabilized at an influent PCP concentration of 50 ppm. the PCP 

concentration was iDcreased to 100 ppm and thell subsequelltly to 150 ppm. At all of the 

PCP concentrations tested. Ireater thall 91 .. or the added PCP was dearaded (Table S). 

GC/MS analysis demonstrated that the PCP cODcentratioll ill the Irowth vessel ~as 

reduced to Jess thaD 300 ppb. alld no intermecUlte metabolic products were detected. 

However. at a PCP concelltratioll of 150 ppm. the chemostat became unstable arId 

breakthrough of PCP occurred. COllsequeDtly. the chemostlt was routinely operated at a 

PCP concentration of 100 ppm. Removal efficieDcies of Ireater than 99% were maintained 

for several months ill the cOlltinuoul culture system. indicatinl that once established, the 

microbial consortium wu very stable. 
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Dechlorination of PCP by the Microbial Consortium 

Dechlorination of PCP by the microbial cOllSortium WIS determined by measuring the 

chloride concentration in the Irowth vessel. Chloride concentration was measured by 

mercuric nitrate titration (14). The micro bill consortium completely dechlorinated PCP. 

Approximately five moles of chloride were released Cor every mole of PCP delraded 

(Table 6). 

~neraJization of PCP by the Microbill Consordum 

Radiotracer techniques were used to demonstrate tbe minerllization of PCP by the 

microbial consortium. S-ml aliquots were remclved from tbe Irowtb vessel and placed in 

the incubation vessel illustrated in Filure 3. A.pproximately 0.' microcuries of uniformly 

labelled PCP (Pathfinder Laboratories) WIS aldded to each sample. Samples were in

cubated for twenty-Cour hours at lSoC. ArteJ~ which. O.S-mi oC 1% (v/v) sulfuric acid 

was added to terminate tbe reaction Ind drive carbon dioxide (C02) out of solution. The 

released 14C-labelled C02 wu tripped on a Cilter piper wick contlininl O.S-ml of 

phenethylamine, a COl ttlppinl alent. To lIladmize 14C02 adsorption by the wick, the 

incubation vessel was lendy shaken overnilbt in a 3SoC water bath. The wick was 

subsequently rellloved Ind transferred to a scintillation vial containinl 3-ml of Beekman 

Ready-Safe scintiJlatlon cocktail 14C02 was lI:leasured by liquid scintillalion counting. 

14C·labeJled compounds in the aqueous phase were measured by couluinl a O.l-ml aliquot 

of that phase. All experimenu were run in replicate. The experiments included acid

killed controls to monitor abiotic: affec:ts. 
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The radiotracer analysis demonstrated that the consortium mineralized the PCP to cuban 

dioxide. The avera Ie percent mineraliZition oC 14C-labelled PCP to 14C02 was :5% 

(n • 5, :t • 25.3 :. 1.5)._ 

Composition of the PCP-Delradinl Microbial Consortium 

The PCP·dearadina microbial consortium consisted or six bacteria. The API Rapid NFT 

test procedure (15) was used to identify the bacteria to the species level. Five of the 

isolates were P,eudomonas species. the sixth member oC the consortium could not be 

identified by the API NFT test procedure (Table 7). PuudgmoQII species which can 

degrade PCP have been isolated previously by Watanabe (I2) and Suzuki (I3). 

PCP Oearadarion by the Microbial Consortium in the Presence or Diesel Fuel 

In addition to PCP. the contaminated soil and Iroundwater at the tie-treatinl plan.t 

contains a wide rlnle or other contaminan~ mostly polynuclear hydrocarbons (Table I I. 

To determine the selectivity oC the microbial consortium Cor PCP. the continuous culture: 

apparatus was operated witb 100 ppm oC PCP and 1.000 ppm or diesel Cuel. Diesel fuel 

was selected because it is used as a carrier Cor PCP. The rate or PCP dearadation irl 

the presence or diesel fuel was similar to the rate achieved when PCP was supplied as: 

the sole source or carbon and enerlY. Furthermore, the microbial consortium continued to 

completely dechlorinate the PCP. (Table &). The data indicated that the microbial 

consortium selectively dearadeci the PCP,' even in the presence oC more readily utilizable 

carbon and enerlY sources. These studies are directly applicable to the development of 
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bioremediatioD systems for the treatment of PCP in complex waste eDvironments. 

-
SUMMAR Y AND CONCL1JSIONS 

Continuous culture, techniques were used to il,olate a PCP-delradinl microbial consortium 

from PCP·eoDtaminated soil and ,roundwate:r at a tie-treatina plant. The consortium 

utilized PCP IS a sole source of carbon and c:nerlY at inCluent PCP concentrations of up 

to J50 ppm. However, at a PCP concenuation or 150 PPm. the chemostat became 

unstable, and breakthrouah of PCP occurred. Consequently, the chemostat was routinely 

operated at an influent PCP concentration oC 100 ppm. At a concentration of 100 ppm, 

,reater than 99% of the added PCP was delraded. GC/MS analysis demonstrated that the 

PCP concentration in the arowth veuel was reduced to less than 300 ppb, and no 

intermediate metabolic products were detected. The consortium completely dechlorinated 

the PCP, five moles of ehloride were rclcasel1 per mole oC PCP. aadiotracer analysis 

demonstrated thlt the eonsortium mineralized thc PCP to C02- The microbial consortium 

consisted of six bleteri~ rive of which wCl'e PseudgmoQI! species. Thc consortium 

selectively degraded PCP, evcn in the presenc:e or more readily utilizable carbon and 

cnorlY sources (dicsel (uel). 
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Table 1. Concentration of Predominant Site Contaminants 

(Location) 

Saturated Unsaturated Pond PODd Retort 
Compound Groundwater Soil Soil Bonom Periphery Area G Area 

ConceDtratioD (ppm) 

Acenaphthene 171 710 2.9 110 130 145 ~'S 

Anthracene 57 329 1.7 440 79 99 140 

Diben%ofuuD lOS 445 1.4 310 63 S9 27 

FluorantheDe 216 903 3.S 1000 310 230 23,:) 

Taphtha1ene 239 1136 2.6 72 ND 11 ND 

Pentachlorophenol 39 393 5.2 1300 363 190 234 

Phenanthrene 389 1573 7.7 1600 Sa7 320 lSI 

Pyrene 145 610 9.4 670 350 205 230 

Notes: 

1. 
"I ... 

Contaminant CODceDtrationl were determined by GC/MS accordinl to EPA method 62S 
NO • Not Determined 

C-12 TOLSOO~3966 
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Table 2. CompositioD of Basal Medium 

K2HP04 0.45CI Irams 

NaH2P04e2H20 0.01$ ,rams 

CaS04-2H20 0.025 ,rams 

M,S04e7H20 0.2501rams 

FeS04-7H20 0.005 ,rams 

(NH4)2S04 0.500 ,rams 

Deionized water 1000 ml 

pH 7.3-7.!5 

C-13 
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Table 3. Percent Reduction of the Most Abundant Contaminants in Soil and Water Samples 

Saturated Unsaturated Pond Pond Retort 
Compound Groundwater Soil Soil Bottom Periphery Area G Area M(~:1n 

(% Reduction) 

Acenaphthene 91 14 85 77 79 73 86 84 

Anthracenc 86 14 72 96 77 86 90 82 

Dibcnzofuran 90 14 NO 97 90 95 90 89 

Fluoranthene 67 12 51 76 11 61 33 67 

Naphthalene 99 97 73 as NO 79 NO U 

Den tachlorophenol 61 14 SS 66 59 12 49 6:1 

Phenanthrenc 83 75 10 99 99 95 89 8'· .1 

Pyrene 71 II 71 57 41 56 48 66 

Notes: 

1. Aerated shake flasks were iDcubated at 250C ror four weeks aD I rotary shake set at 165 
rpm 

2. NO • Not OetermiDccl. 

Col' 

TOLS00396B 

BZT0104(e)040789 



Table 4. PCP Degradation by the Microbial Consortium in the Presence of Nutrient Broth 

Day 

2 

6 

7 

Notes: 

Influent PCP 
Concentration 

(ppm) 

so 
SO 

SO 

Effhlent PCP 
Concl:ntration 

(ppm) 

.. :1 

% 
Reduction 

41 

82 

>91 

l. Day refers to number or days aCter increasinl P'CP concentration from 10 ppm to SO ppm 
2. Nutrient broth concentration was SOO ppm 
3. PCP concentration was measured by lTV absorption at 320 nm 
4. Retention time was 24 hours 
S. Flow fate was 0.347 ml min ·1 
6. Dilution rate was 0.042 hr ·1 

C-lS TOLS003969 
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Table S. PCP Degradation by the Microbial Consortium With PCP as a Sole Source or C:trbon 

Notes: 

and EnerlY 

Influent PCP 
ConcentratioD 

(ppm) 

SO 

100 

ISO 

Ertluent PCP 
ConceDtration 

(ppm) 

<1 

<1 

1. PCP conceDtratioD was measured by UV absorptioD at 320 Dill 
2. Retention time was 12 hours 
3. Flow rate was 0.690 ml miD ·1 
4. Dilution rate was 0.013 hr ·1 

C·16 

3 ??.( 0 
....... \.) : r 

% 
ReductioD 

>91 

>99 

>99 

TOLS0039"?O 
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Table 6. Dechlorination of PCP by the Microbia:1 Consortium with PCP as a Sale Source of 

Carbon and Ener.y 

Influent PCP 
Concen tration 

(ppm) 

100 

Notes: 

Theoretical Chloride 
Release 
(ppm) 

66.5 

Measured Chloride 
Release 
(ppm) 

74.0 

n-3 
! • 74.0 
:t 1.1 

1. PCP concentration was measured by UV absorption It 320 nm 
2. Chloride concentration was measur=d by mercudc nitrate titration 
3. Retention time was 24 hours 
4. Flow rate was 0.347 mJ min -I 
S. Dilution rate was 0.042 hr -I 

C-17 

32'v<10 - " 

Moles of Chloride 
Released per Mole 

of PCP 

S.25 
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Table 7. Composition or PCP·Oelradinl Microbial Consortium 

Pseudomonu aerueino" 

P,eudomonas (Juoreseegl 

P!eudomoglS nutzerj 

P1eudomoDIS maJtoobml 

P'eudPrl>ogls megdocigl 

UnidentiCied Gram-Ne.ative Rod 

Note: 

lItficroorlanisms were identified with the API Rapid NFT test procedure 

e·lS TOLS003972 
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Table 8. Dechlorination of PCP by the Mic:robial C"nsortium in the Presence of Diesel Fuel 

Influent PCP 
CODc:entration 

(ppm) 

100 

Notes: 

Theoretical Chloride 
Release 
(ppm) 

66.5 

Measured Chloride 
Release 
(ppm) 

65.1 

n-3 
i • 65.1 
:t 1.S 

PCP concentration was measured by UV absorption at 320 nm 
2. Chloride concentration .. as measured by mercuril: nitrate titratioll 
3. Diesel fuel concentration was 1000 ppm 
4. Retention time was 24 hours 
S. Flow rate was 0.347 ml mill ·1 
6. Dilution rate was 0.042 hr ·1 

C·19 

.32319 

Moles of Chloride 
Released per Mole 

of PCP 
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FOR MICROIAL. CHARACTERIZATION 
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Figure 2. Continuous Culture Apparatus 
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3 I.Ilc "b"'tl'OQ Vessel for Radiotrac:er Studies Figur:, - • 

20mm. x somm.-----__ -4 ______ ~M 
WHATMAN # 1 
FILTER PAPER WICK 
SATURATED WITH 
O.Sml. OF 
PHENETHYLAMINE, 
(A C02 TRAPPING 
AGENT), 

20mm. x 150mm. 
PYREX TEST TUBE 

_ ", ," <\1 0 '.i. ,,", , ...., .... "",} -

C-2;2 

~""1...~I--- POLYPROPYLENE CUP 
ASSEMBLY FOR 
SUPPORTING THE 
FILTER PAPER WICK 

, .. ~--- SAMPLE PLL:S 
RADIOTAACER 
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APPENDIX O. AIlalytical Data Report 
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ECOVA 
ANALYTICAL 
SERVICES 

ANALYTICAL DATA REPORT NARRATIVE 

To: 
Project ~o: 

B Maharrey/M Anderson 
821401 . 

SAMPLE RECEIPT INFORMATION 

No. of Samples: 6 

Comments: None. 

Date: 09/02/88 
EAS Batch No: 973 

Received on: 08/02/88 

DATA &: DETECTION LIMIT COMMENTS/ADDITIONAL INFORMATION 

None. 

Were aay Nonconrormance Memos submitted for these samples? W Yes UNo 

If yes, explain: 

The method blank extracted with water sample EAS 973·01 contained phthalate contamination. 
There was no sample remainina to re-extract. The concentratioD for bis(2-ethylhexyl) 
'hthalate in sample EAS 973·01 is considered a qualifiied value. 

Signature: OlltC: 

68(140 I-N AR.973 

0-2 

TOLS003978 
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ECOVA 
ANALYTICAL 
~ERVICES 

Customer .. 

EAS .. 

Sample 
Descripioa 

Matrix 

Date Recehed 

Date Analyzed 

Parameters 

Jtal Organic Carbon 
Nitrate (as N03-N) 
Nitrite (as NOZ-N) 
Ortho-Phosphorus (as P04-P) 

Data Release Authorized: 

- '140 J-IAR.973 

! ..... - ~ .. -"I 

... '" :: ,j l.i 

Project No: 821401 

INORGANIC ANALYSIS REPORT 

Background 

973-02 

Background Soil 

Soil 

08/02/81 

1060 
5.77 
0.13 

28 

Date 

0-3 

W-l, E-I, S-I, N-I 

973-C 

Composite 

Soil 

08/02/81 

7090 
4.69 
O.OS 

52 

mg/kg 
mg/kg 
mg/kg 
mg/kg 

TOLS003B79 
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ECOVA 
ANALYTICAL 
SERVICES 

Project So: 82140 I 

DATA REPORTING QUALIFIERS 

B· Indicates compound was found in tbe associated blank as well as in the 
sample. 

J. Indicates an estimated value. This flal is used either when estimatinl a 
concentration for tentativelY identified compounds where a 1:1 response is 
assumed. or when the mass spectral data indicate the presence of a target 
compound that meets the identification criteria but the result is less than 
the sample quantitation limit but Ireliter than zero. 

U· Indicates compound was analyzed for but not detected at the given 
detection limit. The sample quantitl,tion limit was corrected Cor dilution 
and for percent moisture, when applic:able. 

TOLS003980 
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LaDcr.tcry Na .. : Ecovi Corporltlon 
PrOject Huleer: 821401 
S.aple Mitrlx: Water 

SEMI UCLA Tl L£ 
tIr~ICS AWtLYSIS OATA SHEET 

Concentrltlon: Low Dilution Flctor: 1.0000 

Lab SallPle 10: EAS9n-Ol 
Custo.r Salp'e: Well B 
$alpl. Description: Well B 
Oat. Coilicted: HA 

S.aple wt/vol: 1000 .1 
Oate Extrlcted: 08/05/88 
Date Analyzed: 8130188 14:58 

C.A.S. uglL. 
~1ID.r 

-
108-9S-2 Phenol 10. U 
111-44-. bls(2-Chlorcethyl)ether 10. U 
9;-S7-8 2-Chlorcphenol 10. U 

S41-13-l 1,l-Dichlorobenzen. 10. U 
106-46-7 1,4-Dichlorcb.nz.n. 10. U 
100-51-6 Benzyl Ilcohol 10. U 
9S-S0-1 1,2-Dichlorob.nr.ne lB. U 
95-48-7 2-r1etnylph.nol 10. U 

S38-32-9 b,s(2-chlorolsopropyl).thir 10. U 
106-44-5 4-r1ethylph.no I 10. U 
621-64-7 N-Hltrcso-di-n-propyll.in. 10. U 
67-72-1 Hex.chloroethlne 10. U 
98-9S-3 Hit robenzene 10. U 
78-;9-1 !sophorone 10. U 
88-~-S 2-Hitrophenol 10. U 

10;-67-9 2,4-DI .. thylpnenol 10. U 
6S-8;-0 BenzoIc acid SQ. U 

111-91-1 bls(2-Chloroetholylr1ethlne 10. U 
120-83-2 2,4-0ichlorophenol 10. U 
120-82-1 1,2,4-Trlchlorob.nzlne 11. U 
91-20-' Naphth.len. 11. U 

106-47-8 4-Ch 101'01" iii'" 10. U 
87-68-3 Hex.chlorobutldi.ne 11. U 
59-S0-7 4-Chloro->-.. thylph.nol 10. U 
91-S7-6 2-Methyln.phthillftl 10. U 
77-47-. Hex.chlorocyclop.ntldl.n. 10. U 
88-06-2 2,',6-Trlch10rophenol 11. U 
95-9;-4 2,4,S-Trlchlorophenol SO. U 
91-S8-7 2-Chloron.phthllene 10. U 
88-74-4 2-Hi t rOln i I in. 50. U 

131-11-3 Oi .. thyiphthilit. 10. U 
208-96-8 Acen.pht hy len. 10. U 
99-09-2 3-Hi t rOln II In. 5t. U 

3 2 '1 ~'I ~ 
o 1.. ... 

TI. Collected: HA 
Date Rec.lved: 08/02 
Oatl R 

C.A.S. 
tilab.r 

SJ-'2-9 Ac.nlphth.ne 
51-28-' 2,4-0initroph.nol 

100-02-7 4-Hit roph.no I 
132-64-9 Oiblnzofurln 
121-14-2 2,4-0initrotoluent 
606-20-2 2,6-Dinitrotolu.n. 
84-66-2 Di.thylphthalatl 

7005-12-' 4-Chloroph.nyl-ph.nyl.thlr 
86-n-7 Fluorene 

100-01-6 4-Nitroaniline 
534-S2-1 4,6-0initro-2-.. thyJph.nol 

B6-36-6 H-Hitrososdiphenyl •• in. (1) 
101-55-' ..aroaoph.nyl-ph.nyl.ther 
118-74-1 Hexlchlorob.nr.n. 
87-86-S Pentachloroph.nol 
85-01-8 Phenanthr.ne 

120-12-7 FIIthrlClftl 
84-74-2 Oi-n-butylphthilit. 

206-"'. Fluorlftthtnl . 
129-00-0 Pyl'lftl 
as-'8-7 Butylb.nrylphth.llt. 
91-94-1 3,3'-Oichlorob.nridine 
;6-SS-3 genzo(l)anthrlc.n. 

117-81-7 bil(2-Ethylh.xyl)phthIJlt. 
218-01-9 ChrYUni 
117-84-0 Di-n-octylphth.llt. 
205-99-2 Benro (b)f lUOl'lnth.ne 
207-08-9 genzo(k)fluol'anth.n. 
,0-32-8 &tnZo(l)pyr.nI 
In-39-~ Ind.no(1,2,3-cdlpyr.n. 
;3-70-3 Oib.nro(l,hllnthrlc.ne 

191-24-2 Benro(g,h,,)p.ryl.n. 

uglL. 

10. U 
50. U 
SO. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
SO. U 
50. U 
10. U 
10. U 
10. U 
SO. U 
10. U 
10. U 
2. J 

10. U 
10. U 
10. U 
20. U 
10. U 
3. JB 

10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 
10. U 

(ll-Cannot b. sep.rltld fro. diphenyl •• ,nl 

For. 1 718S 

D·5 
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SEMI IOLATIL£ 
ORGANICS ~YSIS OATA s.£ET 

~aoorltory Name: Ecovi Corporation Lab S.~le 10: EAS9n-02 
rrolect Humber: 8214ul C~stOler Sa~le: Background 
Sail!) i e ". t r II : So 11 Sa~le Description: Background Soli 
Concentration: Low Dilution F.ctor: 1.0000 ~It. Collect.d: NA 
SalOle ~t/~l: 28.9~ 9 Dry Weight Tile Collected: NA 
Date Extracted: 08/08/88 ~.tl Received: 08/0218 
Date Analyzed: 8129188 17:05 ~It. i.l" t.I thol' ze 

(.. 

C.A.S. uglKg 1:.11.5. uglKg 
Nullbe, .kJlbtr 

- .-
1Q8-95-2 Phenol 3S0. U 8:3-32-9 Acen.phthent 350. U 
111-44-~ blsC2-Chlol'oethyllether 350. U H-28-S 2,4-0initrophtnol 1700. U 
9;-57-8 2-ChlorophenoI "0. U 100-02-1 4-Nitrophenol 1100. U 

S41-n-l i,l-Dlchlorobenzene 350. U 132-'4-9 DibtnZO'UI'.n 350. U 
106-46-' 1,4-Dlchlorobenzlnt 350. U 121-14-2 2,4-Dinitl'otolutnt 350. U 
10O-H-' Benzy I .1 coho I 350. U 60'-20-2 2,'-Dinitl'otolutnt l50. U 
95-50-1 1,2-0ichlorobenzene 350. U 94-66-2 Oiethylphth.l.te 350. U 
9,-48-7 2-l1ethylph.nol 3". U 700S-72-) 4-Chlol'oph.nyl-ph.nyleth.r ,;O. u 

'6~8-32-9 blsC2-chloroisopl'opyl).th.I' 3S0. U 9,,-n-7 Fluor.ne lSO. U 
106-44-5 4-Methylphenol 350. U 100-01-' 4-Nltro.n i lint 1700. U 
621-64-7 N-Nltroso-di-n-propyl •• ine 3S0. U 5}·'-52-1 4,6-0initro-2-lethylph.nol 1700. U 
6i-n-l Hex.chloroeth.ne l50. U 8'-30-6 H-Hitrososdiphlnyl •• ln. (1) lSO. U 
98-95-3 HI t robenzene 350. U 101-55-3 4-SI'olDph.nyl-phenylethel' l50. U 
7a-~9-1 lsophorone 350. U 1111-74-1 Hex.chlol'obenzene l50. U 
88-~-5 2-Hltl'ophenol )SO. U 8;7-8&-5 Pentlchlol'oph.nol no. J 

105-67-9 2,4-Di .. thylphenol 3S0. U 9~>-0l-8 Ph.n.nthl'.n. 86. J 
6,-85-0 Benzoic aCid 1100. U 1211-12-7 Anthrlcene 3;0. U 

111-91-1 bis(2-Chloroethoxy)"-thlne 358. U &.'-74-2 Di-n-b~tylphth.l.t. l50. U 
120-83-2 2,4-0ichlorophenol nl. U 20~,-""O Fluol'enthtn. 290. J 
120-82-1 1,2,4-Trichlorobenzlne }SO. U 12~'-00-O Pyl'ln. 520. 
91-20-} Naphthalene J58. U 8~'-68-7 Butylbenzylphth.l.t. 350. U 

106-47-8 4-Chloro.nd in. 3SO. U 9l-9~1 l,)'-OichlorobenzlOlnl 690. U 
87-68-~ Hexlchlorobut.dient 3;0. U ;6.-;;-3 Benzo(.lenthl'.cene 1;0. J 
,9-,0-7 4-Chloro-3-.. thylph.nol 'SO. U lli'-81-7 bis(2-Ethylh.xyl)phth.l.t. 350. U 
91-57-6 2-Methyln.phthil.ne 3;Q. U 218-Ql-9 O\r~.ne 280. J 
77-47-4 Hex.chlorocyciopentadien. no. u lli'-84-0 Di-n-octylphth.l.t. l50. U 
SS-Q6-1 2,4,6-Trlchlorophenol 3;0. U 205-99-2 Benzo(b)fluor.nth.n. 200. J 
9,-9;-4 2,4,;-Trichlorophenol 1700. U 20"-08-9 Benzo(k)fluorlnth.ne 160. J 
91-;8-7 2-Chloron.phthalen. }50. U 50-32-8 Benzo(.)pyr.n. 170. J 
B8-74-4 2-Nltro.nlllne 1700. U 193-'9-; Indeno(I,2,3-cd)pyren. 150. J 
131-11-~ Dilethylphth.l.te ~;O. U ;3-70-3 Oibenzo(',h)lnthr.c.n. lSO. U 
208-96-8 Ac:en.phthyiene ,;O. U 191-24-2 Benzo(g,h,i)peryl.n. 180. J 
99-09-2 i-Nltro.nll ine 1700. U 

(I)-Cannot be seplr.ted fro. dlphenylaa,n. 
D~ 

For. 1 7/8; 

32319 TOLSOO3982 

BZT0104(e)040803 



SEI11 VOLA TI L£ 
~ICS ~ YSIS OATA SH£ET 

L!ooratory Nale: Ecou. Corpor.tlon 
~ro)ect Nu.oer: 821401 
Saaple Matrix: SOli 
ConcentratIon: LOw 
Saaple wt/vol: 27.27 
D.te Extr.cted: 08/08/88 

Dilution Factor: 50.0000 
9 

vate An.lytec: 8/J1/88 15:07 

C.A.S. 
Hu.,er 

108-95-2 
111-44-4 
9;-57-8 

;41-i)-1 
106-46-7 
10O-H-6 
9;-;0-1 
9;-48-7 

~9638-J2-9 
106-... 5 
621-64-7 
b7-i2-1 
98-9;-3 
78-;9-1 
88-7S-; 

10;-67-9 
65-85-0 

111-91-1 
120-83-2 
120-82-1 
91-20-3 

106-47-8 
87-68-3 
59-50-7 
91-;7-6 
77-47-4 
88-06-2 
95-95-4 
°1-;8-7 
88-74-4 

131-11-3 
208-96-8 
99-09-2 

Phenol 
blsl2-thloroethyl)ether 
2-0alol'ophenol 
1,l-0Ichlorobenz.ne 
1,4-0IChlorobenz.ne 
Benzyl .Icohol 
1,2-Dlchlorob.nz.n, 
2-l'Iethylph.nol 
blS(2-chlorolsopropyl)ethtr 
4-/'Iethylphenol 
H-Hltroso-dl-n-propyl.lint 
~xachloroethant 

Nltrobenzen. 
[$ophoron. 
2-Hltrophenol 
2,4-0llethylphenol 
Benzoic .cld 
bls(2-Chloroethoxy}~thlnt 

2,4-0ichlorophenol 
l,2,4-Trichlorob.nz.nt 
Naphth.len. 
4-0. I oroen iii nl 
Hexlchlorobutlditnt 
4-Chloro-3-lIthylphtnol 
2-",thylnlphth.lent 
Hex,chlorocyclopentadient 
2,4,6-Trichlorophtnol 
2,4,;-Trlchloroph.nol 
2-Chloronaphthalent 
2-Hltro.nlllne 
Ol .. thylphthll.tt 
Acenlpnthy lene 
3-NI tro.nlhn. 

3 2 31 9 

19000. U 
18000. U 
lS000. U 
18000. U 
18000. U 
18000. U 
lSo00. U 
18000. U 
18000. U 
18000. U 
18000. U 
18000. U 
lS000. U 
18000. U 
18000. U 
18000. U 
92001. U 
18000. U 
18001. U 
18000. U 
18001. U 
18000. U 
18000. U 
18000. U 
18000. U 
18000. U 

. 18000. U 
92000. U 
18000. U 
92000. U 
18000. U 
18000. U 
92000. U 

For. 1 

Lab S'191e [0: EAS973-0J 
Custo .. r SallPle: 11-1 
S'lIPle DescrIptIon: Soli Pile - Westsld. 
Dltt Collected: HA 
TI .. Collected: HA 
Dltt ReceIved: 08/02188 
o.~l"'~ ~tho':~ 

Cas ~ Mtf.L· 0'£I1d{, t ,/ lC 

C.A.S. ugtKg 
Hu".r 

93-32-9 Ac.nlphthene 18000. 
51-29-5 2,4-0initroph,nol 92000. 

100-02-' 4-Hitrophtnol 92000. 
132-'4-9 OibeftlofurI" 18000. 
121-14-2 2,4-0i"itrotolut"t 18000. 
606-20-2 2,6-Dinitrotolu,nt 18000. 
84-66-2 Di.thylphthllitt lS000. 

7005-72-J 4-Chlorophenyl-phtnyl,thtr 18000. 
86-7l-' Fluorene 18000. 

100-01-6 4-Hi troln il in, 92000. 
534-52-1 4,'-Oinitro-2-tlthylphenol 92000. 
86-JO-' N-Nitrososdiphenyl.llne (1) 18000. 

101-55-J 4-8roeophenyl-phenylethtr 18000. 
118-74-1 HexlchlorobtnZlnt 18000. 
87-86-5 PentlchlorophenoI 250000 
8S-01-8 Phenlnthrtnt 18000. 

120-12-7 ~thrlctnt 18000. 
84-74-2 Oi-n-butyiphthilite 18000. 

206-44-0 Fluortnthene 18000. 
129-00-0 Pyrent lS00o. 
85-'8-7 Butylb.nzyiphthilite 18000. 
91-94-1 J,)'-Oichlorobtnzldin. .37000. 
56-;5-' Benzo(I)lnthr.ctnl 18000. 

117-81-7 bil(2-Ethylhlxyl)phthllltt 19000. 
218-01-9 OarY't'" 19000. 
117-84-0 Oi-n-octylphthllitt 18000. 
205-99-2 Btnzo(b)fluorlnthent 18000. 
207-08-9 BenzoCk)fluorlnthtnt 18000. 
50-12-8 Btnzo(l)pyre", 18000. 

193-)9-5 .IndenoLl,2,3-cd}pyrtnt 18000. 
53-70-3 Oibtnzo(l,h).nthr.cent 18000. 

191-24-2 Benzo(g,h,i)ptryl.ne 18000. 

(l)-Cinnot be seplr.t.d frol dlph.nyla.ln •. 
0·7 

718; 

TOLSOO3983 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

BZT0104(e)040804 



SEI'II VOLAilL£ 
(R~[ CS ANAL'iS IS OATA s.££T 

Lanoratory Nale: Ecova Corporltlon Lab Sallp Ie 10: £,15973-04 
~rOJect HulCer: 821401 Custo .. r S.~ll: £-1 
Sa.pie MatrIx: Sotl 5111191e DesCription: Sod Pile - Eastside 
Concentration: low DIlutIon Flctor: SOO.OOO Otlte Collected: HA 
:alOie wt/uol: 27.S7 q TIne Collected: HA 
D.te Extracted: 08/08/88 Ottl Rec ued: 08/02/88 
Oate Analyzed: 8/31188 16:12 

~ 

C.A.S. ug/Kg C.A.S. ug/l(g 
Hu.aer Hu.er 

--
la8-9~-2 ?!'Ienol 180000 U 8"·32-9 Atlnaphthlne 180000 U 
111-44-. bls(2-Chloroethyllether 180000 U S1-28-5 2,4-Dinitrophlnol 910000 U 
95-57-8 2-0Iloropllenol 180000 U 100··02-' "-Hi t I'ophenol 910000 U 

S41-n-l 1,)-Dlchlorobenzenl 180000 U 112 .. 64-9 Dib.nzo'ul'ln 180000 U 
106-40-' 1,4-Dichloroblnzlnl 180000 U 121 .. 14-2 2,4-0initl'otolu.n. 180000 U 
100-51-6 Benzyl alcohol 180000 U 606 .. 20-2 2,6-Oinitl'otolu.n. 180000 U 
95-;0-1 1,2-0ichlorobenzent 180000 U 84-·66-2 Oi.thylphthllat. 180000 U 
9~-48-' 2-l'Iethylphenol 180000 U 7005 .. 72-J 4-Chlorophenyl-ph.nyllth.r 180000 U 

'9638-32-9 bls(2-chloroisopropyl).ther 180000 U 86-7J-1 Fluorene 180000 U 
106-44-; 4-Mathylphenol 180000 U 100-·01-6 4-Hi tl'oani 1 in. 910000 U 
621-64-' N-Hltrolo-di-n-pl'opyla.inl 180000 U ;J4-52-1 ",6-Dinitro-2-.. thylpheno1 910000 U 
67-72-1 Hexachloroethane 180000 U 86-30-6 H-Hitrososdiphenyl •• ine (1) 180000 U 
98-9;-3 Hit robenzene 180000 U 101-55-J ~-BrolOphenyl-phenyllth.1' 180000 U 
78-;9-1 Isophoron. 180000 U 118-74-1 HI.lchloroblnzen. 180000 U 
88-i'S-, 2-Hitrophenol 180000 U 87-liI'-5 PentlChlol'ophenol 2000000 

10,-67-9 2,4-01 .. thylphenol 180000 U 85-01-8 Phenanthl'en. 180000 U 
65-8;-0 BenzoIc ICld 910000 U 120-12-1 Ittthricen. 180000 U 

111·91-1 blS(2-Chloroethoxy)"-thlne 180000 U 84-:~4-2 Oi-n-butylphthllitt 180000 U 
120-83-2 2,4-Dlchloropllenol 18000. U 206-414-0 Fluorenthene 180000 U 
120-82-1 1,2,4-Trichlorobtnzenl 180000 U 129-110-0 Pyl'.nt 180000 U 
91-20-3 Naphthllent 180800 U 85-'18-7 Butylbenzylphthll.t. 180000 U 

106-47-8 4-Ch 10rOln 1 lint 180000 U 91-SI4-1 J,JI·Oichlol'ob.nzidin. 360080 U 
87-08-3 Hexlchlorobutldien. 180800 U 56-55-3 BenzO(.)lnthl'lcen. 180000 U 
59-;0-7 4-Chlol'o-J-.. thylphtnol 180000 U 117-81-7 bis(2-Ethylheryl)phth.l,t. 180000 U 
91-,7-6 2-Methylnlphthaltnt 180000 U 218-01-9 OIrys.", 180000 U 
77-47-4 Hexlchlorocycloptnt,ditn. 180008 U 117-84-0 Oi-n-octylphthllatt 180000 U 
98-06-2 2,4,6-Trichlorophenol 18000a U 205-9'-2 Benzo(b)'luorlnthtn. 180000 U 
,,-95-4 2,4,S-Trlchloroph.nol 910000 U 207-08-9 8enzo(k)'luorlnthen. 180000 U 
91-;8-7 2-Chloronlphthllent 180000 U SO-J:Z-8 Benzo(,)pYl'tnt 180000 U 
88-74-4 2-HltrOlnli In, 910000 U 193-31~-; Indeno(1,2,J-ed)pyrent 180000 U 

131-11-3 Oi .. thylphthllitt 180000 U ;;-71)-} Oibenzo(a,h)lnthrlc.n. 180000 U 
208·96-8 l1cenlphth'llene 180000 U 191-2·'-2 8enzo(g,h,l)peryltnt 180000 U 
99-09-2 3-HI t rOln tl ine 910000 U 

(l)-c.rlnot b, seplrlted fro. dlphenyll.ln. 

Fort 1 719, 

D-8 
TOLSOO3984 32.319 

BZT0104(e)040805 



SEtU UClA TILE 
OR~ICS IWLYS[S OATA Si££T 

Laboratory kame: Ecova CorporatIon 
FroJect Hu8ber: 6214Ql 

Dilution Flctor: 1.0000 
5a~le MatrIx: 5011 
ConcentratIon: Low 
Sa.pJe wt/vol: 27.36 
Date Extracted: 08/08/88 

9 Ory WeIght 

Date Anllyzed: 8/29/88 18:12 

C.A.S. uglKg 
Hu.,., 

lO8-n-2 Phenol J70. U 
111-44-4 bls(2-Chloroethyl)ethlr J7G. U 
9;-;7-8 2-Chloropnenol }7G. U 

541-n-l 1,J-Dlcnlorobenzen. 370. U 
106-46-7 1,4-0ichlorobenzene 37 •• U 
100-51-6 Benzyl alcohol }]G. U 
9;-;0-1 l,2-Dichlorobenz.ne J]a. U 
9;-48-7 2-l1ethylphenol 370. U 

;,f6'8-'2-9 bis(2-chlorolsopropyl)ether 370. U 
106-44-5 4-l1ethylphenol 37 •• U 
621-64-7 H-Nltroso-dl-n-propyl •• ina 370. U 
67-n-t Hex.chloro.thlne 370. U 
99-9;-3 Nit robenz.ne 370. U 
78-59-1 Isophorone 37 •• U 
88-~-S 2-Nitrophenol 370. U 

105-67-9 2,4-Dltethylphenol 37a. U 
65-8S-0 Benzoic .cid 1801. U 

111-91-1 bls(2-Chloroethorylntth.nt 371. U 
120-83-2 2,4-0ichlorophenol J7I. U 
120-82-1 1,2,4-TrichlorDblnz.na pa. U 
91-20-3 Naphth.l.n. J70. U 

106-47-8 4-Chlorolnilinl 370. U 
87-68-3 Hexlchlorobut.di.nt 370. U 
;9-50-7 4-Chloro-'-eethylph.nol 370. U 
91-57-6 2-~thyln.phth.l.ne 37a. U 
77-47-4 Hex.chlorocyclop.ntadi.nt 370. U 
88-06-2 2,4,6-Trichloroph.nol 370. U 
9;-9;-. 2,.,;-Trichlorophenol 1800. U 
91-;8-7 2-Chloron.phth.llne 370. U 
8S-74-4 2-Ni trDlnllJne 1800. U 

HI-11-3 Di .. thylphth.l.t. 370. U 
208-96-8 Acenlphthyl.nl 370. U 
~9-09-2 '-Nltrolnlllna 1800. U 

Fort 1 

3')·"'i.) ......... v .... ,r 

Lib Salple ID: EAS97J-0; 
Custo.r Salpl.: 5-1 
Salplt Description: Soil Pil, - Southside 
o.te Collected: HA 
Ti. CoIl.ct.d: NA 
Otte . ved: 08/02188 
Data 

C.A.S. uglKg 
Hu.tf' 

BJ-}2-' Aclnaphthenl 37G. 
St-28-' 2,4-0iftitf'ophtnol 180G. 

100-02-1 4-Hi trophlnol 180G. 
132-64-9 Dibenzofurn }70. 
121-14-2 2,4-0initrotolulne 370. 
606-28-2 2,6-0initrotolutne 370. 
84-66-2 Oiethylphthalate 370. 

7005-n-} 4-Chlorophenyl-phenylether 370. 
86-7l-7 Fluor"" 370. 

100-01-6 4-Hi troani lint 1800. 
534-52-1 4 ,6-Oifti tro-2-.. thylpheno I 1800. 
86-30-6 N-Nitrolo,diphenylaaine (1) 370. 

101-55-3 4-8roaoph.nyl-phenyl.ther 370. 
118-74-1 Hextchlorobenz.n. 370. 
87-86-5 PtntlChlorophenol 2200. 

" 85-Gl-8 AI.nlft t hrt'" 370. 
120-12-7 "'thrtcl'" 370. 
84-74-2 Di-n-butylphthalate 370. 

206-"-' Fluorlftthene 44. 
129-00-1 Pyl'lftl 80. 
85-68-7 But~lbtnzylphth.l't. 'i'0. 
91-94-1 3,3'-Dichlorob.nzldine no. 
56-;;-3 BenzoC,).nthracln. 37. 

117-81-7 bis(2-Ethylh.xyllphthalatt 40. 
218-01-9 Chl')lllnt 82. 
117-84-0 Di-n-octylphthal.te 370. 
20;-99-2 BtnzoCb)'luoranth.nt SO. 
20'-08-9 BenzoCk)'luoranthene 38. 
50-32-8 8tnzo(a)p~rtn. 370. 

193-39-5 [ndeno(1,2,3-cdlpyrtnt 370. 
5'-70-3 Oibenzo(',h)anthr.e.ne 3i'D. 

191-24-2 Benzo(g,h,ilp.ryl.nt 370. 

el)-C.nnot b. I.p.ratld froe diphenyll.ln. 
D-9 

71S; 
TOLSOO3985 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
J 
J 
U 
u 
J 
J 
J 
U 
J 
J 
U 
U 
U 
U 

BZT0104(e)040806 



5811 VOLA TlI..E 
QRG;M I CS ANAl.. YS I 5 OA TA srh'"T 

~aooratory Ha .. : £col,la CDrporation L"b S,1Ip1. 10: EAS9n-06 
FroJect Hu.oer: 821401 CustOMr Sallpll: H-l 
Saaple natrll: 5011 S.aple Description: Soil Pile - Northsld. 
Concentration: Lo~ allutlon F.ctor: 200.000 Date CDII.ct.d: HA 
Saaple wt/l,lol: 27.72 9 Ory WeICJftt Ti .. CDllecttd: HA 
Date Extracted: 08/08/88 Dlt. Rec.~d: 08/02/88 

IltdLMP"/ 
aate Analyzed: 8/29/88 20:2' o.:;;;;Js.' ~~OrlZ'd' 

_ _ ,,"-[('LA 

c.~.s. uglKg t.A.S. ugtKg 
Humer """'1' --

108-9;-2 Phenol 71000. U 8~-32-9 kenaphth.n. 71000. U 
111-44-~ bls(2-Chloro,thyi)eth,1' 71008. U Sll-28-' 2,4-Dinitroph.noi 360000. U • 95-5'-8 2-thloroph'nol noaa. u 10£1-02-' 4-Nitrophtnoi 360000. U 
541-7)-1 I t '-Dlchlorob,nz,nl noaa. u 132-64-9 OiblnZDfuran noaa. u 
106-46-7 1,4-Dlchlorob.nzl,.. nooo. U 121-14-2 2,4-0initrotoiu.ne nooo. U 
lOO-H-6 Benzyl Ilcohol nooo. U 60',-20-2 2,6-0initrotoiu.nl 71000. U 
9;-50-1 1,2-0ichlorob.nztnt nooo. U 84-66-2 Di.thylphthal.t. nooo. U 
95-48-7 2-"'thyiph.noi nooo. U 700S-n-3 4-Chiorophtnyl-phtnyi.th.r nooo. U 

)38-'2-9 bls(2-chiorolsopropyl)lthlr nooo. U 86-71-' Fluor .... nooo. U 
106-44-; 4-f'ethylph,nol nooo. U 100-01-6 4-Nitro.nilinl 360000. U 
621-64-7 N-N1troso-d1-n-propyl •• in. nooo. U ;34-;2-1 .,6-Dinitro-2-.. thylphtnol 360000. U 
67-n-1 Hex.chloroeth.ne nooo. U 96-30-6 N-Nitrosoldiphlnyl.lin. (1) noaa. u 
9S-95-~ H1trob,nz,n, nooo. U 1 Ol-"-' 4-8roaoph.nyl-phenyllthlr nooo. U 
78-;9-1 Isophol'on, nooo. U 118-14-1 Hal.chI orob,nztnt noon. u 
88-~-S 2-Hitroph.nol nooo. U 91·-86-5 Pent.chlorophenol noooo. 

105-67-9 2,4-01 .. thylphlnol n008. U 8S-01-8 Phln.nthrtn. nooo. U 
65-8S-D Benzoic .cld 360000. U 120··12-1 Anthracene 72000. U 

111-91-1 bls(2-Chloroethoxy)",th.nl n008. U 84-·74-2 Oi-n-butylphth.lat. noaa. u 
120-S3-2 2,4-0ichloroph.nol n80 •• U 206··44-0 Fluor.nt,*" noaa. u 
120-82-1 1,2,4-Tr\chlorobtnltn. n08 •• U 129··00-0 Pyrtne nooo. u 
91-20-~ Hapht hll,nl nOD •• u eS-·'8-' Butylbtnzylphthtlatl noaa. u 

106-41-8 4-Ch 10rOln il in. n008. U 91 .. 94-1 3,"-Oichlorobtnzidint l~OOOO. U 
a7-68-~ Hexlchlorobutaditnt nooo. U 56--;'-' BtnzoC.l.nthr.ctnt nooo. U 
59-;0-7 4-Chloro-,-.. thylph.nol 72000. U 117 .. 81-7 bll(2-Ethylh.lyl)phthll.tt nooo. U 
91-;7-6 2-~thyln.phthll.nt nooo. U 218--01-9 O\r)IH'" 72000. U 
77-47-4 Hexlchlorocyclop.ntldi.n. noOl. U 117--84-0 Oi-n-octylphth.l.tl 72000. U 
88-06-2 2,4,6-Trichlorophenol nooo. U 2 QS-99-2 Btnzo(b)fluoranthtnt noon. u 
95-9S-4 2,4,5-Trlchloroph,nol )60000. U 207--08-9 Btnzo(kl'luorlnthlnl 72000. U 
91-58-7 2-Chloron.phth.len. nooa. U SO-32-8 Btnzo(.)pyr.,.. noaa. u 
88-74-4 2-Hi troan1 lin, "0000. U 19~-'9-; Ihdtno(l,2,'-cd)pyr.nl 72000. U 

131-11-' OiMthylphth.llt. nODe. u ;'-70-3 Oib.nzo(',h)anthr.c.,.. 72000. U 
20S-96-8 Acenlphthylene nooo. U 191-24-2 Btnzo(g,h,i)plryl.n. 72000. U 
99-09-2 '-Hi t rOln i-11n. 360000. U 

(I)-Cannot bl "plr.t.d fl'ol d1phtnyll.1n, 

F'or. 1 718; 
0-10 

'" ??-:o TOLSOO3986 

'" ... \,..,'.:... ,. •.. 

BZT0104(e)040807 



SEn I VOLA TIL[ 
ORGANICS IM.YSIS OATA *ET 

Laborltory Hale: Ecov. Corporltion Lib S.~l. 10; EAS973-C 
PrOJect Hulber: 921401 CustoMr Sliple: 111-1, E-l, 5-1, N-l 
Saaple Matrix: 5011 Sllpl. Description: Co~osit. 
Concentrltlon: Lo~ Ollutlon Flctor: 200.000 Oate Collected; HA 
Saapie ~t/~l: 27.48 9 Dry Weight Till CoII.cted: NA 
Olte Extrlcted: 08/08188 Oat. R.ce Yld: 08/02188 
Olte An.lyzed: 8/29/88 21:33 Oatl ReI 

/ . 
C.A.S. uglK9 C.R.S. \.Ig/Kg 
Hu.,.r ttI",r 
-
108-9~-2 Phenol 73000. U 8)-32-9 Acen.phth,,,. 73000. U 
111-44-4 bls(2-Chloroethyilether 73000. U ~1-28-S 2,4-Dinitroph.nol 360000. U 
9~-~7-9 2-ChlorophenoI 73000. U 100-02-7 4-Hitropl'l,nol 360000. U 

541-n-l 1,3-0Ichlorobenzene 73000. U 112-64-9 Dib.nzofuran 71000. U 
106-46-7 1,4-Dlchlorobenz.n. 73000. U 121-14-2 2,4-0initrotoluen, nooo. U 
100-st-6 Benzyl Ileoho I 73008. U 606-20-2 2,6-0initrotolu.n, 71000. U 
9~-50-1 1,2-Dichlorob.nz.n. 73000. U 84-66-2 Oi,thylphth.llt. 73000. U 
95-48-7 2-Methylphenol 73000. U 7005-72-3 4-Chloroph,nyl-phenyl,th,r nooo. U 

39638-32-9 blS(2-chlorolsopropyl).th,r 73000. U 86-73-7 F'luor,,,, 73000. U 
16-44-5 4-l1ethylphenol 73000. U 100-01-6 4-Hitrolni lin. 360000. U 

.. 11-64-7 N-Nitroso-dl-n-propyl •• in. 73000 • U 534-52-1 .,6-0initro-2-eethylphenol 360000. U 
67-72-1 Hexachloroeth.ne 73000. U 86-30-6 N-Nitrolosdiph.nyl •• ine (1) 13000. U 
98-9,-J Nitrobenzene 13000. U 101-55-3 4-BrolOpl'lenyl-ph,nyi.th.r 13000. U 
78-59-1 /sophorone 13000. U 118-74-1 Hexlchlorob.nz.n. nooo. U 
88-~-5 2-Nitrophenol 13000. U 87-86-5 Pentachlorophenol 680000. 

105-67-9 2,4-0Ieethylphenol 73000. U 85-01-8 Phenlnthr,n, nooo. U 
6;-85-0 BenZOIc Icid 360000. U 120-12-7 "'thrlc,,,, 13000. U 

111-91-1 blte2-Chloroethoxy)Methln. 73000. U 84-74-2 Oi-n-butylphthlilt. 73000. U 
120-83-2 2,4-0ichlorophenol 73008. U 206-44-0 F'luorlnthene 73000. U 
120-82-1 1,2,4-Trlchloroblnzln. 73000. U 129-00-8 Pyr''''. 73000. U 
91-20-J Naphthlle". 73008. U as-68-7 SutylbtnzylphthaJ.t. 73000. U 

106-47-8 4-Chloroanilin. 7)000. U 91-94-1 J,J'-Oichlorob.nzldlnl 150000. U 
87-68-3 Hexlchiorobutlditnt 73000. U ;0-55-' Btnzo(a)anthrlCI"e nooo. u 
59-50-7 4-Chloro-3-lIthylph.nol 73000. U 117-81-7 bis(2-Ethylhlzyl)phthlllt. 13000. U 
91-"-6 2-Methylnaphthll.nt 73008. U 218-01-9 Chrys.nt nooo. u 
77-47-4 Hexlchlorocyclop.ntldi.nl 7)000. U 117-84-. Oi-n-octylphthlltt. nooo. u 
88-06-2 2,4,6-Triehloroph.nol 73001. U 205-99-2 Stnzo(b)fluorenthlnt 13000. U 
9;-9;-4 2,4,S-T r lchloroph.nol 360000. U 207-08-9 Btnzo(k)fluorlnth.n. nooo. U 
91-;8-7 2-Chloroftlphthllene 73000. U 50-32-8 Btnzo(.)pyrl'" 73000. U 
88-74-4 2-Hltroafti Itne 360008. U 19'-39-S Indeno(1,2,3-cd)pyren. 13000. U 

131-11-3 Dillthylphthilitl 13000. U 53-70-3 Oibtnzo(l,hlanthrlcan. nooo. u 
208-96-8 Aeeftlphthyleft' 13000. U 191-24-2 e."zo(g,h,ilp.ryl.n. nooo. U 
99-09-2 3-NI trolni Itn. 3600DO. U 

ell-Cannot bl t,plrlt.d frOI diphenyliline 

Fori 1 7/85 
0-11 

TOLSOO3987 
,-., 0 3 ~ () .j / ~ / .-

BZT0104(e)040808 
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~aborltory NI .. : Eeovi Corporltlon 
FroJect HulCer: 821401 

5811 UOI.A TILE 
~ICS ~YSIS DATA H£T 

Lab s.~ I. 10: EA$97)-001fJ 
~sto .. r S.~le: ~ 

SIll!) ie I1et I'll: 50 11 
Concentration: lo_ 
SalOie _t/vel: 30 

Dilution Factor: 10.0000 
9 

Sa~l. Description: Method BI.nk 
Det. Coillct.d: HA 
Tile Collected: NA 

Date Extracted: 08/08/88 
Cate Analyzed: 8/29188 IS:;8 

C.A.S. 
HulC,r 

108-9;-2 Ph,nol 

• 

111-44-4 bls(2-Chloroethyl),thlr 
9S-S7-8 2-Chlorophenol 

'41-73-1 1.J-Olchlorobenzene 
106-46-7 1,4-Dlchlorobenzene 
100-S1-6 Benzyl alcohol 
9;-;0-1 1,2-0ichloroblnzene 
9;-48-7 2-",thylphenol 

'96'8-J2-9 bls(2-chlorol,opropyl)ethtr 
106-&4-; 4-",thylphenol 
621-64-7 N-Nitroao-di-n-propyl .. ine 
67-72-1 Hexachloroethlnl 
98-9;-3 Nitrobenzene 
78-;9-1 I$ophorone 
88-~-; 2-Hitropheno1 

1Q;-67-9 2,4-01lethylph,nol 
65-85-0 Benzoic Icid 

111-91-1 bls(2-Chloroethoxy)",thana 
120-83-2 2,4-Dichlorophenol 
120-82-1 1,2,4-Trlchlorob.nzlnl 
91-20-3 Naphthal.nl 

106-47-8 4-Chlorolnilin. 
87-68-3 Hex.chlorobutldiene 
;9-50-7 4-Chloro-3-eethylphlnol 
91-57-6 2-Methyln.phthllena 
77-47-4 Hexlchlorocyclop.ntadiena 
88-06-2 2,4,6-Trichlorophlftol 
9;-9;-4 2,4,;-Trlchlorophenol 
91-58-7 2-Chloron.phth.lent 
88-74-4 2-Hltro.niline 

131-11-3 Ol .. thylphthll.te 
208-96-8 At,nlphthylene 
99-09-2 3-Hitro.nilinl 

ug/ICg 

HOD. U 
HOG. U 
"00. U 
"DO. U 
,,~O. U 
3308. U ,,.8. U 
"01. U 
3301. U 
3300. U 
,,.0. U 
'JOe. U 
3)80. U 
})OO. U 
3)10. U 
:nOD. U 

17011. U 
3301. U 

''' •• U ,n.. U 
"11. U 
nDI. U 
lnl. U 
"01. U 
lnO. U 
3300. U 
33'1. U 

VOOO. U 
l}QD. U 

17000. U 
HOO. U 
HOC. U 

170CO. U 

Det. I ... d: 08/02188 
Detl 

C.R.S. 
Nullbtr 

8'-l2-9 Acenlphth.nt 
Sl-28-S 2,4-0initrophenol 

100-02-7 4-Hitrophtnol 
132-64-9 Oiblnzofurlft 
121-14-2 2,~initrotolu,", 
606-28-2 2,6-Dinitrotolu.nt 
84-66-2 Dilthylphthll.tl 

7005-72-' 4-Chloroph.nyl-phlnyl.thlr 
86-"-7 Fluorlftl 

100-01-6 4-Hitroanilin. 
534-;2-1 ~,6-Dinitro-2-.. thylphlnol 
86-l0-6 H-NitroIOldiphenyl.lln. (1) 

101-;;'3 ~-BrolOphlnyJ-phlnyJ.thtr 
111-74-1 Hexachloroo.nzln. 
87-16-S Pentachlorophenol 
8S-01-8 Phlnanthren. 

120-12-' Anthracene 
84-74-2 Di-n-butyJphthilltl 

206-44-1 Fluor.nthlnl 
129-00-1 Pyrtnl 
8;-6&-7 Butylbtnzyiphthilit. 
91-94-1 l,l'-Dichlarobenzidinl 
56-;5-3 Senzo(l)anthrlclnl 

117-81-' bil(2-Ethylhlxyl)phth.lltl 
218-Gl-9 Chryllftl 
117-84-0 Di-n-octylphthll.tl 
205-99-2 Benzo(b)fluoranthtnt 
207-08-9 BtnzoCk)fluorlnth.n. 
50-)2-8 BtnzoCa)pyrlftl 

193-39-; Ind.no(1,2,3-cd)pyrlnt 
;)-70-3 DibtnzaCI,h)antnr.clnl 

191-24-2 BtnzoC9,n,i)peryl.n. 

uglKg 

}JOO. U 
17000. U 
17000. U 

HOD. U 
})DO. U 
})OD. U 
})OO. U 
HDO. U 
lJOD. U 

17000. U 
17000. U 

HOO. U 
HOD. U 
HOD. U 

1700C. U 
HOD. U 
HOD. U 
HOD. U 
HOI. U 
HOD. U 
HOD. U 
6700. U 
HOD. U 
"00. U 
"00. U 
"00. U 
HOO. U 
"OC. U 
)300. U 
"00. U 
HOG. U 
"00. U 

(i)-Cinnot b. sep.rat.d IrOI diphinylllint 

Fora 1 7185 

0-13 
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S£M 1 VOLA TIL! 
~I CS .-Ht. YS IS [)ATj~ SHEET 

Laboratory Ha .. ~ Ecove Corporation l.ab Slip It 10: EAS97J-OOIti 
PrOJect Hu.aer: 821401 (~sto.r Slipll: NA 
SalQle netrlr: ~ater Slipl. DescriptIon: nethod BI.nk 
Concentr.tlon: Low Ollutlon Factor: 1. 0000 t~te Collected: NA 
Sa~le wt/~l: 1000 .1 l'i. Co lleeted: NA 
Oate Extr.cted: 08/05/88 OIt. ReetiYld: 08/02188 
Date ~alyzed: 8130188 12:39 o.~'''._Author i"~ 

;.~4f.4<{.~{14.?J.-
C.A.5. ugl1. C.A.S. ugl1. 
Hulb.r I~lblr 

.-
108-9;-2 Phenol 10. U "'-'2-9 Acln.ph t hi'" 10. U 
111-44-4 bls(2-Chloroethy!)eth.r 10. U !il-2B-S 2,4-Dinitroph.nol SO. U 
9~-S7-8 2-CMorophenol 10. U 100-02-7 4-Hitrophlnol SO. U 
~41-n-l 1,'-O,chloroDtnztnl 10. U U2-64-9 Diblnzoluran 10. U 
106-46-7 1,4-Dichlorobtnzent 10. U 121-14-2 2,4-Dinitrotolutnt 10. U 
100-Sl-6 Benzyl .Icohol 10. U 6(16-20-2 2,6-Dinitrotolulnt 10. U 
9~-SO-1 1,2-0ichloroblnztn. 10. U 84-66-2 Di.th~lphthallta 10. U 
95-48-7 2-r1tthylphlnol 10. U 7005-72-' 4-Chlorophanyl-phanylathtr 10. U 

'9638-32-9 blS(2-chlorolsopropyl)tthlr 11. U 86-n-7 Fluortnl 10. U 
106..;44-5 4-r1tthylphtnol 10. U 100-01-6 4-14 i t rolft iIi", SO. U 
621-64-7 N-Nltroso-di-n-propyla,int 10. U S'4-S2-1 4,6-oinitro-2-.thylphtnol SO. U 
67-72-1 Hex.chlorotthlnl 10. U 86-)0-6 K-Mitro,osdiphlnyla,inl (1) 10. U 
98-95-3 Nltroblnzenl 10. U lOl-SS-' 4-Broeophtnyl-phanyltthar 10. U 
78-;9-1 lsophoron. 10. U 118-74-1 Hax.chloroblnztnt 10. U 
88-?;-; 2-Nitroph.nol 10. U 8;~-"-S PtntlChlor09fttno l SO. U 

105-67-9 2,4-0illtnylpnenol 11. U 81;-01-8 Ph.nanthrl'" 10. U 
65-85-0 BenzoIc .cid 58. U 1211-12-7 ~thrlClM 10. U 

111-91-1 bls(2-Chloroethoxy)"-th.n. 10. U 8· ... 7 .. 2 Di-n-butylphthal.t. 10. U 
12G-83-2 2,4-0ithlorophenol lO. U 20~i-~O Fluoranthl", 10. U 
120-82-1 1,2,4-Trlchloroblnzlnl 10. U 12!'-00-0 Pyrtnl 10. U 
91-20-' Naph t hi line 11. U 85-68-7 Butylbtnzylphthll.tt 10. U 

106-47-8 4-01101'0'" i 1 iftt 18. U 91.-94-1 ',"-Oichloroblnzldint 20. U 
87-68-3 Hex.chlorobuttditne 11. U 56,-55-' Btnzo(.)enthrlceftl 10. U 
59-50-7 4-Chloro-}-lIthylpfttnol 10. U 11i'-al-' bi.(2-Ethylhlxyl)phth.l.ta 5. J 
91-57-6 2-Methyln.phth.II'" 10. U 218-01-9 Ch"Y"'" 10. U 
77-47-4 Hex.chlorocycloplnt.ditn. 10. U 11i'-S"O Oi-n-octylphthll.tt 10. U 
88-06-2 2,~,6-Trichlorophtnol 11. U 205-99-2 Btnzo(b)fluor.ntht", 10. U 
9;-95-4 2,4,5-Trlchlorophtnol SI. U 207-08-9 Stnzo(kllluorantht'" 10. U 
91-;8-7 2-Chloron.phth.lenl 10. U 50-32-8 BenZO(')"I'" 10. U 
8B-74-4 2 -N i t ro.rull ft. SO. U 193-39-5 {ndlno<l,2,'-cdlpyrlnt 10. U 

131-11-3 Oillthylphth.l.tl 10. U SJ-7G-' Dibtnzo(.,h),nthr.cent 10. U 
208-96-8 Aeen.phthylene 10. U 191-24-2 Benzo(g,h,i)plryllftt 10. U 
99-G9-2 }-Hi tro.ni I in. ;0. U 

ell-C.nnot b. sep.r.t.d fro. diphenyla.in. 
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project No: 821401 

Client: TIME OIL 

september 6, 1988 

Project Title: TREATMENT STt1D'~ OF PCP CONTAMINATED SOILS 

To: Mark Anderson 

From: Bill Mahaffey ~_ 
cc: Al Bourquin 

John Kinsella 

OBJECTIVE: . 
Time Oil Company has il:1entitiecl a site with extensive 

pentachlorophenol (PCP) contamination in the soil (up to 8000 
ppm) . The company has inc:!icatecl that it has considered 
investiqatinq soil washing treatment and is seeking cost 
effective alternative t'echnolc>qie.. Ecova has acquired soil 
samples tor evaluatinc; potentia.l treatment technoloqies Which may 
be applied at the site tor subsequently preparine; a remediation 
proposal tor the contaminated soil.. Candidate technoloc;ies 
which were evaluated were variation. ot-.oil slurry biotreatment 
and soil washinc;. 

SOIL CHARACTERIZATION: 
The soil samples acquired trom the Time oil site were sandy 

in texture. Four individual samples were compositecl and 
analyzed. Soils were ext:racted tollowing EPA standard 
methodoloqy (Method '720). The pcp concentration in the 
composited soil was determi.ned to be 680 mc;/kc; by gas 
chromatography and mass spectral analysis. Individual soil 
samples ranged in concentration from 2.2 ppm to 2000 ppm. pH of . 
the composite soil was low. 

A. SLURRY TREATMENT: 
Composited soil was placed in duplicate tlasks at 

concentrations (weight of soil per slurry weiqht, w/w) of: 5 t, 
lS t, 25 , aneS 40 , in the ap:propriate volume ot an inorqanic 
nutrient solution. This solution (pH 7.2) contains sufticient 
levels of nitrC>qen aneS pho.phor~. to sustain microbial qrowth on 
the mineralizable carbon in the soil. Soil slurries were placed 
on a shaker aneS incubated for one week at constant temperature. 
After one week, the PCP concent:ration and pH of the 15 - 40 t 
slurries were determined. The pilot these slurries had decreased 
to pH < 6 Which may not be conducive to optimal microbial 
activity. To determine if pH impacteeS the biodec;radation ot PCP 
the pH of the 5 t, 15 t and 40 t soil slurries were readjusted to 
pH - 7.2. It was determined that 0.0-1 equivalents of base per kq 
of soil was required to obtain a pH ot 7.2 in the 40 t slurries. 
The amount of base added to the 1.5 t and 5t slurries wa. adjusted 
accordingly and a pH ot 7.2 cont1.rmed by direct measurement.. The 
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2S % slurries were left unchanged and served as a control. 
Slurry flasks were incubated on the shaker an additional week and 
PCP concentrations aqain determined. No PCP deqradinq organisms 
were found in the oriqinal soil samples. Therefore an inoculum of 
proprietary Ecova PCP deqrading orqanisms was added. After four 
and ten days of incubation followinq the inoculum addition, PCP 
levels were once aqain determined. 

pcp ANALYSIS: 
To obtain rapid and accurate evaluation of PCP degradation 

in the slurry evaluations, a UV/Vis spectrophotometric analysis 
was employed. Aliquots of the aqueous portion of the slurry 
scanned from 220 nm to 400 nm. PCP concentrations were 
calculated on the basis of the absorption at 320 nm after 
subtractinq the baseline correction absorption at 360 nm. A 
standard curve for absorption vs PCP concentration was linear to 
1.0 ppm (mg/l). Method interferences are additive for 
spectrophotometric methods and therefore ND (non detected) means 
concentrations can be no hiqher than the detection limit. 

RESULTS: 
. Results of the slurry experiments are summarized in the 

table below and in the attached fiqure. As can be seen from the 
data on the 40 t slurry the UV/Vis method of PCP analysis (248 
mq/l) is in very good agreement with the theoretical values 
calculated from the GCMS analysis of the composited soil (272 
mq/l). 

PCP Concentration mg/l (t reduction) 

SAMPLE THEORETICAL 7 pAYS 13 pAYS** 17 pAYS 23 pAYS 

40 % w/w 272(248)* 

25 % w/w @ 170 

15 % w/w 102 

5 % w/w 34 

276 

145 

100 

250(10t) 

130(10t) 

76(24t) 

ND 

190(24t) ND(100%) 

:13 pst) 

tlD (100%) 

NO 

* Time 0 PCP concentration of 40 t slurry measured by UV/VIS spectroscop 
all other values extrapolated from PCP value of 680 ppm in composited soil 
** Inoculum added to slurries on Day 13. 
@ 25 % slurries pH < 6. Other slurries adjusted to pH - 7.2. 
ND - non detected. Detection limit - 1.0 ppm. 

Althouqh some reduction may have occurred durinq the first 
two weeks, there was little evidence for the existance of any 
significant bioloqical activity for PCP deqradation in the Time 
Oil soils. Attempts to isolate PCP deqradinq microbes from the 
slurries were unsuccessful. A PCP degrading culture from tlle 
Ecova culture collection adapted to growth on 1000 mq/l PCP WiiS 
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four day period: 86.8' and 24.0' reduction in the l5 , and 40 % 
w/w slurries respectively. This reduction was complete (100%) 
after 10 days inoculation in both the 15 , and 40 , slurries. 
The rates of PCP removal before and after inoculation are the 
following: 

Slurry 
concentration 

40 t 

Before Inoculation 
Rate Constant T1/2 (Pays) 

k-O.016 42 

After Inoculation 
Rate Constant T1/2 'pays) 

k-0.5 1.4 

25 , * k-0.018 38 5.0 

lS t k-0.046 15 k-0.5 1.4 

* 25 t slurry pH < 6.0. Other slurries adjusted to 7.2. 

Conclusions: 
1. The level of natural microbiological PCP degrading 

activity was low in Tlme oil slurries. Based on the 
rate of PCP removal wj.th the natural microbial 
population the treatment time would be quite long. 
There is no indication that target levels of PCP could 
be achieved using thes. organi •••• 

2. The introduction of an, inoculUlll from Ecova' s culture 
collection was effective in enhancing the biological 
re.oval of PCP fro. the soil slurries in four days 
and was able to reduce the 40 " 15' and 5 t slurries 
to non-detectable level. in 10 days post inoculation. 

3. Rate of biodegradation is significantly affected by pH. 
Natural soil pH is qui't. low and therefore will require 
adjustment to neutral conditions to accomodate optimum 
mic+obial activity. 

4. Rate of biodegradation is not affected significantly by 
slurry concentration.. Engineering constraints on 
maintaining slurry suspension. are more significant. 

5. From a biological perspective slurry treatment is 
effectively given the proper population of 
microorganisms is introduced and maintained. 

6. The use of a UV/Vis spectrophotometric analysis of PCP 
is a valid, cost effective method which allows rapid 
sample turnaround for p1rocess monitoring. 

B. SOIL WASHING TREATMENT: 
After receiving the Time Oil soils it was noted that their 

sandy texture and low clay corltent might favor soil washinq 
followed by bioloqical treatment of the leachate. To evaluate 
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this alternative a separate composited soil sample was prepared 
and washed with various volumes of a basic solution. The PCP 
concentration in this composite was found to be 1.180 mq/kq soil. 
A wash consisted of shaking a mass of soil with a volume of base 
solution in a ratio of 1:2 (w/v) tor 3 minutes. Soil was allowed 
to qravity settle and the supernatant solution decanted. After 
several washinqs, the soil was extracted using· standard EPA 
protocols (Method 120f for PCP extraction. Wash solutions and 
final soil extracts were evaluated by UV/Vis spectrophotometry 
which provided a rapid sensitive method for PCP analysis. 

Findings: Results are summarized in the table below: 

RESIDUAL SOIL PCP CONCENTRATION 
SAMPLE UY/VIS METHOp. 

2 x WASH 210 mq/l 

4 x WASH 26 lIIq/l 

* Method involves screening basic aqueous extract of the 
soil at 320 NIl.' 

It is evident that soil washinq would be quite effective at 
removing most of the residual PCP fro. the soil. This could be 
advantaqeous fro. a treatment perspective as it is easier to 
treat a liquid than a soil slurry. Materials handlinq is easier 
in that the treatment system can be run with a continuous feed, 
which may be difficul t wi th a soil treatment system. Also 
retention times can be reduced considerably. For example Ecova 
is currently operating a laboratory bioreactor with a microbial 
population Which is capable of qrowinq on 1000 mq/l/day PCP and 
will tolerate concentrations up to 3000 mq/l/day. If the washinq 
effectively reduces the PCP concentration in the soil to 
delisting concentrations then this alternative should be 
evaluated seriously. 

CONCWSIONS: 

3 2 ~ 19 

1. Soil washinq can effectively reduce PCP concentrati,on9 
to low lavals. 

2. In previous studies, Ecova has demonstrated that wash 
leachates can ba rapidly treated in a continuous feed 
reactor, with minimal neutralization required. 

3. In.addition to tankage requirements large quantities of 
alkali ara required for soil washinq. , 
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SEATTLE 
TACOMA 
I'OATLANO 
STOCKTON 
RENO 
AICHMONO 
SAN ~EOAO 
LOS ANGELES 

TIME OIL COMPANY 
2737 W. COMMODORE WAY. P.O. BOX 24447. TERMINAL ANNEX. SEATTLE. WA 98124 

February 19, 1986 

Koppers Company, Inc. 
Attn: Donald F. Marion 
Forest Products Group 
Koppers Building, Room 750 
Pittsburgh, PA 15219 

Dear Don: 

This refers to our mutual problem of pentachlorophenol contamination at 12005 
North Burgard Road in Portland Oregon. 

During our January 23, 1986 meeting at your offices in Pittsburgh, you 
mentioned that Koppers would agree to paying half the clean-up costs 
incurred/COlmlitted to date and that further coordination between Koppers and 
Time would be appropriate for future committments. Time concurs with this 
approach. -

In this light, the below accounting to date will be followed by an invoice 
two weeks from today unless we hear some objections from you before then. 

EXPENDITURES 

4/26/85 Chem-Security Systems 
(Laboratory Analysis of soil sample) 

7/10/85 Northwest Vacuum Truck Service 
(Relocating 242.76 tons of soil to Arlington) 

7/29/85 Chem-Security Systems 
(Receiving 243.30 tons of soil at Arlington) 

8/8/85 Environmental Emergency Services 
(Obtain and analyze 3 composite samples) 

1215/85 Environmental Emergency Services 
(Primary sampling and analysis plus report) 

-! _ F 

150.00 

9,000.00 

27,270.B8 

500.00 

18,741.55 
$55,662.43 
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COMMITTMENTS 

DEQ per OAR 240-102-0&5 

* Riedel Environmental Services (Amendment 2) 

3,500.00 

25.000.00 + 
$84,162.43 

50% = $42.081.21 

Name change from Environmental Emergency Services 

Should you have any questions regarding the above, please give me a call • . 
Sincerely,' 

te~b~~~ 
Operations Manager 

RDA/ch 
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Submitted by: 

ECOVA CORPORATION 
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1.0 HEALTII AND SAFETY PLAN 

Ecova has established this Health and Safety Plan (HASP) for all employees engaged in field activities at the 
Time Oil property in Portland, Oregon. Prior to any work onsitc, a copy of this HASP shall be provided to all 
employees and subcontractors by the project manager. All site work shall be conducted in a safe manner and 
comply with EPA, OSHA (in particular, 29 CFR part 1910.120), state, and local regulations. 

Ll PURPOSE AND OBJECI1VES 

The purpose of this site-specific: HASP is to provide guidellincs and procedures to ensure the health and physical 
safety of those persons working at the Tune Oil site. While it may be impossible to eliminate all risks assoc:iated 
with site work, the goal is to provide state-of-the-art precautionary and responsive measures for the protec:tion 
of onsite personnel, the general public:, and the environment. 

The HASP objectives are as follows: 

o Safety of all site personnel 
o Protection of the public: and the enviroD:lDent 
o Adherence to Ecova health and safety PI)lic:ies and procedures 

This HASP will be reviewed and the Field Team Review (:attac:hment 1) signed by all site personnel The HASP 
will be implemented in the field by the designated Ecova Site Safety Officer. 
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2.0 SITE BACKGROUND 

2.1 SITE HISTORY 

Time Oil operates a petroleum products terminal in Portland, Oregon, that provides tank storage facilities fllr 
its products as well as custom storage for outside customers. Until recently, Time Oil also operated a PCP 
mixing facilicy at the Nortllwest Terminal to produce products for a wood treating chemic:als manufacturing and 
distributing fU'tll. Operations included melting blocks of virgin PCP, mixing witll mineral spirits, and repackaging 
the mixture for shipment. Operations were discontinued at the plant several years ago. 

During the time of plant operation, soils beneath and nearby the processing units became contaminated with the 
PCP product, especially around the drum or tank loading area near the wood treating chemicals warehouse. 
Since the decommissioning of the plant, all of the PCP processing units have been removed. 

Time Oil bas conducted a number of investigations to determine the extent of PCP contamination in the soils 
surrounding the Cacility and in dowogradient groundwater. As a result of their confirmation of tile presence of 
PCP in these media., Time Oil retained Ecova Corporation to bioremediate the site. At present, there is DO 

active enforcement action being taken relative to tile site by any regulatory agency. 

2.2 SITE DESCRIPTION 

The layout of tile site is illustrated in Fagure 2.1, Site Layout. Tune Oil has identified approximately 3,440 cubic 
yards oC soil witll PCP contamination exceeding sao ppm. From informatioD provided by Time Oil, 
concentrations of PCP have ranged to 8,400 ppm in the soil around the loadout area Dear the southern corner 
of the plant warehouse. Concentrations declined rapidly a few feet away from the -hot spot,· generally 
decreasing to concentrations of under l.soo ppm which is approximately the average concentration reported by 
Time Oil. 

Soil type is generally mixed sands, silts, and gravels normally associated with a former river channel environment. 
Little clay appears to be present near the surface, although lenses may occur at depth. With little clay present, 
tbe PCP tends to be mobile, migrating downward into the soil vadose zone and entering the groundwater 
underlying the site, 13 to 20 feet below ground level. 

2.3 SITE LOCATION 

The Time Oil property is located at 12005 North Burgard Road, Portland, Oregon. The site is bordered to the 
south by the Willamette River. 
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3.0 RESPONSmn..ITIES 

3.1 SITE SAFETY OFf1CER. (SSO) 

The SSO, Monica Zawistowski (or designee) will ensure that the HASP is adequate for employee and public 
protection at the Time Oil site. The SSO bas review and approval authority over any changes/modifications to 
the HASP. The SSO or designee shall be prescnt onsite during all activities where exposure to site contaminants' 
may occur. In addition, the SSO or designee has the authority to stop work if an imminent danger to life or 
health is detected and to resolve that threat before allowing work to resume. 

The SSO or designee is responsible for directing and implementing the HASP and ensuring that all Ecova and 
subcontractor personnel have been trained in HASP procedures. The SSO or designee will coordinate safety 
activities with subcontractors and will serve as liaison with public officials who might monitor health and safety 
activities onsile. The SSO will also ensure that proper protective equipment is available and used in the correct: 
manner, thac decontamination activities are carried out correctly, that specific site hazards are noted and 
accounted for in the Work Plan, and that employees have knowledge of the local emergency medical system. 

3.2 PROJECr MANAGER 

The Ecova Project Manager, Mark Anderson, is the direct link between Ecova and Time Oil. He is responsible 
for direaing all onsite ilaz.ardous waste operations, including the overall implementation of the Health and Safety 
program. He ~ill select subcontractors that meet Ecova Corporation Health and Safety training and experience: 
gujdelines. In addition, the Project Manager is responsible for ensuring that adequate resources and personal 
protective equipment are allocated for the health and safety of site personneL The Project Manager is als() 
responsible for ensuring that the SSO is given free access to all relevant site information that could impact health 
and safety. He will correct conditions or work practices that cowd lead to employee exposure to hazardous 
materials. Charles Thames will direct all field activities in Mark Anderson's absence and will have fulJ 
responsibility for making all onsite decision. 

3.3 MEDICAL ASSISTANCE 

Patricia Sparks, M.D., Ecova's Occupational Medical Consultant, will be available to answer medical questions 
and provide guidance in unexpected situations. The Medical Consultant will recommend appropriate medic2J 
monitoring for the site team members. 
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4.0 EMERGENCY TElDHONE NUMBERS 

Emergency telephone numbers shall be posted onsite and made immediately available at all times. These 
numbers shall include the following: 

Emerr~ency 

FlI'c ..................................... 911 
Ambulance ......................•........ 911 
Paramedics ..•...••••......•.•••.••••••••• 911 
Police •...•...••.•••.••••••.•.•••••..•••• 911 
EmergeDCY Rooms (see FtgUre 4-1 for Hospital Routes) 
Occupational Physician: 

Dr. P. Sparks; Providence Medical CeDter •..•. (206) 329-0200 
Dr. Ie. Griffith, St. Vmcents (Altenl8tc) .•.••.. (503) 297-4411 

Ecova ...............•.....•.•..••••..•.. (206) 883-1900 
Time Oil .....•................••.•....•• ". (503) 286-1611 or (206) 285-2400 
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Chemic.l 
!!!!!! 
Pent. 

S.D HAZARD ASSESSMENT 

This hazard assessment is based on available information concerning chemical and physical hazards mown or 
suspected to be present at the Tune Oil site. The potential risks to site workers are evaluated below. 

PEL JDHL 
~ ~ 

0.5 150 

TABLE 5-1. Characteristics of Pentachlorophenol 

l!l5.5!!IlIt i bf lit f es 
Stransl olddi zers 

Rout.. Target 
of EXDOSur. Oro.ns 

1M Skin, lIIM:ous,ftIeIIt)r.ne, 
clll oropnenol 

LELlYEl{ft .pt 
Not 

Corilustibl. Ing respiratory system, 
Aba CNS, li ver 
Con cardiovascular system, 

Idftys, eyes, possible 
CA 

Sodium 2.0 250 Not 
Corilustible 

W.ter, acids, 
fllllllllble liquids, 
organic halogens 
metals 

1M 
In; 
Con 

Eyes, respiratory system, 
skin hydroxide 

Definitions 

LEL • Lower EAPlosive LiMit 
UEL • upper Explosive Li.it 
FL.PT • Fl.sh Point 
C •• Carcinogen iii' .. mel t in; point 
BP • boilin; point 

1m • Im.lation 
In; • Ingestion 

Abe • At.orpt i on 
con • Skin and Eye Contact 

5.1 CHEMICAL EXPOSURE 

Site workers may be exposed to hazardous chemicals during field ac:tlVlues. Expected exposure is to 
contaminated soil. At present. the only potential hazardowi compound is Pentachlorophenol (PCP). PCP is a 
light brown solid material with a pungent odor when hot. Sodium hydroxide will be used onsite during the 
treatment operation to adjust the pH of the slurry. A condensed description of these chemicals can be found 
in Table 5-1. In addition. the MSDS for Pentachlorophenol (PCP) and sodium hydroxide arc included in this 
HASP as Attachment 2. Skin absorption is the more Sign.ifiQlDt route of exposure of PCP and sodium hydroxide. 
Measures shall be taken to elimiDate persoDDel exposure through the usc of personal protection equipment when 
engineering controls are not feasible. 

S2 FIRE AND EXPLOSION 

The risk of fire or explosion during site activities are mininla! PCP is not combustible. When PCP is beated, 
highly toxic fumes of cr are emitted. Sodium hydroxide is .. ery reactive with water and results in the evolution 
of large quantities of heat. Sodium hydroxide will be added. to the slurry in a controlled manner to lessen the 
chance of fire or explosion. For added security. smoking is not allowed on the site at any time. Fuel refi.lling 
will occur away from all flammable materials. In addition, IP'ounding and bonding wires will be utilized when 
transferring flammable liquids to prevcnt sparks. If flammabll: liquids/materials are stored onsite, proper storage 
techniques will be utilized. Strong oxidizers will also be kept away from the site as much as possible. (Good 
housekeeping practices will be employed to prevent the cbaJtlce of fire and/or explosioDS.) 
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5.3 OXYGEN DEflCENCY 

It is not expected that an oxygen-depleted atmosphere will be encountered during site activities. Whenever the 
risk of encountering an oxygen-depleted atmosphere does exist (confined space entry, for example), precautions 
will be taken to ensure the safety of all employees. Confined space entries are used oo1y as a last resort, wben 
all other means have been exhausted. Ecova Corporation uses a special permit system for confiDed space enuy, 
entailing substantial additional employee training and atmospheric: monitoring. 

5.4 BIOLOGIC HAZARDS 

It is not anticipated that poisonous plants or hazardous animals will be encountered during site activities. 

55 SAFETY HAZARDS 

The principal safety bazards will be those associated with the drilling of monitoring. wells, the movement of soil 
and heavy equipment and the operation of remediation equipment. These will be minimized by carefully laying; 
out the site and controlling vehicle movement to avoid collisions. Back-up alarms will be in working order te, 
warn pedestrian workers of moving equipment. All equipment shall have appropriate guards in place. 

Additional hazards include slipping on muddy or unstable ground, back suain from lift.i.ng heavy objec:ts, anc 
maintenance work on tbe equipmenL These hazards will be controlled by the use of sturdy work boots, training, 
concerning property lifting techniques and locltout/zcro mcc:hanical state proc:cdures, respectively. In the event. 
overhead power lines are adjacent to operations involving heavy equipment that may come into c:ontact with the', 
lines. these power lines will be guarded/insulated or turned off. Prior to drilling or excavation activities, a loc:ate: 
service will be consulted to assure that no utilities are in the path of proposed boring or excavating locations. 

During evacuation activitcs, soil will be stockpiled at least two feet from the side of the excavation. When 
excavating adjacent to buildings. will be used to prevent the building from collapsing. Personnel will 
not enter the excavation while digging is actively taking place. Prior to entry, the sides of the excavation will be: 
properly shored and braced and a means for easy egress will be provided. 

5.6 HEAT /COID STRESS 

Wearing personal protective equipment while conducting site operations puts the individual worker at 
considerable risk of developing heat-related disorders, collectively called heat suess. Monitoring will be 
performed by the SSO or designee to avoid a heat stress condition, using both oral temperatures and radial puis:: 
rate for all workers engaging in heavy labor at ambient temperatures over 7ff>F. Where work is anticipated in 
cold weather, a similar evaluation of worker health risks will be made. Appropriate warm clothing and beated 
rest areas will be available if outside temperatures fall below 4ifF for more than two hours. (See Section 8 .. 3 
Heat/Cold Stress Monitoring for additional information.) 

5.7 NOISE 

Excess exposure to noise is expected to be minimal during site activities. If noise levels are suspected at levels 
above 85 decibels (dBa), monitoring will be conducted. In general, excess noise is "suspected" wben persons 
standing next to eac:h other are not audible to each other. Appropriate hearing protection will be used if the 
noise levels exceed as dBa. In addition, ear plugs will be available onsite at all times for worker comfort tf 
desired. A Hearing Conservation Program has been established at Ecova Corporation and is in effect for all site 
locations. 

5.8 EI...ECI'RIC HA.ZARDS 

Various uses of electrical power could exist. As information is acquired. it will be implemented in this HASP. 
In genera!, all electrical work. installation and wire capacities shall be in accordance with the provisions of the 
National Electric code. Power cords will be UL-listed heavy duty and include a grounding prong. Ground fault 
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circuit interrupters will be installed by a qualified electrici.m. U additionalliDes are installed, they will be covered 
or elevated to prevent damage which would aeate a hazard. All power cords and receptacles shall be inspected 
before use to ensure that the casings arc not aaeked., grounding prongs are attached and that there are no other 
visible defedS. U any defects are found., the cord., recepltacle, or equipment shall be tagged and placed out of 
use until fixed or disposed of. During hea~ equipment Inaintenancc activities, proper 1oc:kout procedures will 
be utilized. The site shall be arranged and equipment clu>scn to minimize the potential for contact of overhead 
power lines. 
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6.0 HEALTII AND SAFETY TRAINING 

This section describes the health and safety training requirements necessary for participating in field operations 
at the Time Oil site. 

6.1 TRAINING REQU'IREMENTS 

Ecova employees and subcontractors who enter the site will be able to recognize and understand the potential 
hazards to health and safety associated with the site operations. All employees potentially exposed to hazardous 
substances will have participated in 40 hours of initial health and safety instruction and three days of actual field 
experience under the direct supervision of a trained, experienced supervisor. The objectives of Ecova's health 
and safety training are: 

o To make each team member aware of the potential hazards ~ey may encounter 

o To provide the knowledge and skills necessary to perform the work with minimal risk to 
worker health and safety 

o To make workers aware of the purpose and limitations of safety equipment 

o To ensure that workers can safely avoid or escape from emergencies 

Workers exposed to special hazards (i.e .. COnfIDed spaces) during field operations at the Time Oil site shall 
receive additional training as determined by the Site Safety Officer. Onsile managers and supervisors sball 
receive all training required for employees whom they supervise, plus eight additional hours of specialized 
training OD management and supervision of such operations. Prior work experience or training will be acceptable 
provided that it is equivalent to the training requirements specified above. 

Health and Safety Trainers themselves have been trained at a level bigher than and including the subject matter 
to be taught, either through actual course work or field experience. Employees shall not engage in field activities 
until they are successfully trained and certified by the instructor as having completed the required training. 
Training records for each individual will be maintained by Ecova Corporation. 

6.2 DAn.. Y SAFETY MEETINGS 

Site·specific "tailgate" safety briefings (Attachment 3) will be conducted daily by the SSO or designee to discuss 
the day's operatioDS and to ensure that site persoDDel have the necessary information to conduct their jobs safely. 
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7.D PERSONAL PROTECl1VE EQUIPMENT 

This section details the level of personal protection to be used during field operations at the Tame Oil site. 
Appropriate levels of protection have been determined using information detailed in the site hazard assessment. 
For the most part. the treatment system is a closed system, thus reducing the chance of worker exposure. Tbe 
most common route of exposure for PCP is skin contact, tbus warranting dermal protection. During ill field 
operations, personnel shall wear barclhats, safety g1a.sscs, aJlld rubber, steel toe safety boots. 

7.1 LEVEL D OPERATIONS 

Site personnel will wear at a minimum Level 0 equipaleDL Level 0 protection consists of the general 
equipment, work overalls, rubberized work gloves, and havc: available an air purifying respirator (full face) with 
combination organic vapor high efficiency particulate cartriidgcs. Dust masks may be utilized if their tends to 
be a "ouisance dust- problem on the site. In addition, dust 1l1l0nitOring devices may be worn during site activities 
to documeot personnel exposure. If washable work overalls are worn. they will be laundered after each use aJIld 
chaJllged at the eod of the day or upon significant contamiIlation, whichever occurs first. If work coveralls are 
worn they will be stored in 55 gallon drums for future dispcmLl (incineration, hazardous waste landfill or industrial 
laJlldfill). 

7.2 LEVEL C OPERATIONS 

This may include sampling, equipment maintenance aJIld equipment decontamination operations. Level C 
protective clothing will consist of general equipment plus full-face air purifying respirators with combioatioo 
organic vapor bigh efficiency particulate cartridges (or a half face respirator and splash-proof goggles), work 
clothes. surgical inner gloves, Nitrile outer gloves, rubber w,ork boots or nuke booties, and saranex-coated tyvck 
coveralls or tyvek coveralls (dependent on the nature of thl: soil; wet vs. dry). Full face respirators or tbe usc 
or goggles with balf race respirators bave been designated due to the potential for eye damage upon exposure 
to PCP. The SSO or designee will fit-test all site personne:L 

73 LEVEL B OPERATIONS 

Level B protection is oot anticipated for the Tame Oil site S~llce the expected levels of PCP contaminatioo is well 
below the OSHA PEL Level B consists of all PPE described in Level C Operations with the substitution of a 
pressure demaJlld SCBA with full facc piece for the full-faced, air purifying respirator. 

Levels C and 0 protection will be utilized during initial monitoring well installation and mobilization activities. 
After gaining additional site experience and data from air/soil sampling. these levels of protection will be re
evaluated to provide sufficient employee protection while m.arimiring productivity. A situation may be present 
in which Level C respiratory protection is utilized while L.evel 0 clothing is used. Criteria for downgrading 
personnel protective equipment during field activities will be laboratory results indicating no poteotial for 
exposure above the Permissible Exposure Limit (PEL) for any site contaminant. This is further explained in 
Sectioo 10.2. 
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aD MEDICAL SURVEILlANCE 

A medical sW"YCilla.ace program has been instituted by Ecova Corporation for all employees with potential 
exposure to hazardous substances. An initial medical examination is given upon initiation of employment, 
annually thereafter, and upon termination. In addition, site specific monitoring will be established to document 
exposure for project personnel The individual (3 maximum) with the greatest chance of long term exposw'e 
will be monitored, at the beginnin.g of the project and every three months until project c:ompletion, for PCP 
exposure. Blood samples will be drawn at Dr. Griffith's office in Portland, Oregon, and analyzed by Pacific 
Toxicology in San Diego, California. 

Each team member will have undergone a physical examination prior to site entry in order to verify that hel she 
is physically able to usc protective equipment (including respirators), work in hot or c:old enruonments, and have 
no predispositions to occupationally-induced disease. The medical program will also c:onsist of periodic follow
up exams and additional exams as needed to evaluate specific exposures or unexplainable illnesses. The elCalIlS 
will be provided by Dr. Patricia Sparks, who is Board-certified in Oc.c:upational Medicine, or an equally qualified 
alternate. 

In addition. local health care providers have been identified in Section 4, Emergency TeJephone Numbers, [0 

provide emergency evaluations or care should an overexposure situation or ac:cident occur while at the job site:. 
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9.0 SITE CONTROL 

9.1 SITE SECURITY 

No one will be allowed to enter the site Exclusion Zones (sec below) unless they have been given permission 
to do so by the Project Manager and sse, and otherwise follow applicable portions of this HASP. 

9.2 SITE WORK ZONES 

Three or more work zones will be established at the Time Oil site. These work zones will be determined by the 
sse ~ in order to account for wind speed/ direction, pb~lSical characteristics of the site (i.e. fencing, buildings, 
etc.). and daily field operations. Each work zone will be clearly delineated and posted. The three work zones 
will be as follows: 

Exclusiog Zone. The area(s) which contains, or is suspected of containing hazardous materials, in this case, the 
initial excavation and treatment areas. The exclusion zone shall be clearly delineated by a "botlineo and posted. 
Only persons autborized by this HASP may enter the ExcJlusion Zone. 

Contamination Reduction Zone (CRZl. This zone will be establisbed to act as a transition zone for 
decontamination of equipment and personnel just outside the area of suspected contamination. 

Support Zone. The area which is not contaminated. This :uea will be used to stage clean equipment and other 
support facilities. 

93 DECONTAMINATION PROCEDURE'S 

In order to assure that contamination is controlled and nelt spread from the site, decontamination procedures 
will be employed for both equipment and personnel 

All decontamination activity will be monitored to assure oompliance with the procedures desaibed below. 

9.3.1 PERSONNEL 

All personnel known to be or suspected of being contaminated with hazardous materials will decontaminate fully 
before re-entry into the Support Zone. Decontamination will consist of the following steps: 

a. Drop equipment on plastic sheet at dl:contamination area (border of contaminated zone). 

b. Wash and rinse outer suits, booties and gloves with TSP solution and brush. 

c. Remove outer gloves and nuke bootil:5 and deposit in marked container. 

d. Remove protective suit and discard illto marked container. 

e. Remove respirator if worn. remove cartridges and discard, deposit respirator into container 
for decontamination. 

f. Remove inner gloves and discard into container. 

g. Wash bands and face. 

h. Shower. 

Used protective clothing will be packaged in 55-gallon drums for eventual offsite disposal. 
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Partial decontamination may be nec:es.sary or desirable in situations such as: heavy contamination prior to site 
egress, tK!tween sampliDg locations/collections, changing respirator cartridges, consultation with personnel outside 
tbe exclusion zone, or rest breaks to prevent heat stress or pbysical exhaustion. In such circumstances, fic:ld 
personnel may initiate the following partial decontamination procedures in the CRZ: 

o Drop equipment on plastic sheeting at hot line. 

o Wash and rinse outer gloves, booties, and/or suits depending on the reason for leaving Ihe 
exclusion zone. 

o Removal of necessary equipment. Note that outer gloves should be removed prior to 
removing a respirator or proteaive suiL 

o Perform necessary reason for leaving exclusion zone. 

o Redress prior to entering exclusion zone or continue decontamination if leaving the CRZ. 

At no time sball personnel enter the support zone without ~ decontaminating. 

9.3.2 EQUIPMENT 

All equipment must be decontaminated before leaving the Contamination Reduction Zone. Heavy equipmcnt 
is difficult to decontaminate. The methods generally used are to wash them with high pressure water or steam 
clean and/ or to scrub accessible parts with a detergent/ water solution under pressure. Panicular care m~t 
be given to tires, scoops, and other components in possible direct contact with contaminants. 

Sampling instruments and other non-disposable equipment should be kept clean in disposable protective covers. 
Dippers, scoops, and similar devices for solid samples may be placed in plastic bags or metal drums for disposal 
or later decontamination. 

Respirators will be cleaned and maintained after each usc. 

9.3.3 EMERGENCY DECONTAMINATION 

In tbe event that a seriously injured person is contaminated, the SSO or other site worker will wrap the injured 
individual in clean plastic sheeting to prevent contamination of the ambulance. Less severely injured individuals 
will have their protective clothing carefully cut off before transport to the hospital 

9.3.4 DISPOSAL OF WASTE 

All unused samples will be returned to the site. Disposable contaminated supplies will be securely drummed 
onsite, for disposal according to applicable regulations. 

9.4 RECORD KEEPING 

To assure HASP impl:mentation. many site activities will be documented. These include maintenance of HASP 
at the site; employee Field Team Review daily safety briefings; site sign-in log; respirator fit test worksheets; 
health and safety log Dotes (which include instrument calJbration records, sampling data, monitoring results, and 
incident reports) chemical safety data sheets; and other records identified in the HASP. 
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9.5 EMERGENCY RESPONSE PLAN 

The HASP provides sufficient information to allow site persoDllel to respond effectively to any emergencies that 
might develop. A detailed desaiption of each of the following functions has been included: 

o Pre-cmergency planning has been pc:rformed during the writing of this HASP 
o PersoDllel roles and authority 
o Training and communication 
o Emergency recognition and prevention 
o A list of emergency telephone numbers 
o Evacuation routes, places of refuge, and directions to the nearest hospital(s) 
o Site security 
o Emergency decontamination 
o Emergency medical attention 

9.6 EMERGENCY POUDW-UP AND EVALVA.nON 

The SSO will notify the Ecova Project Manager as SOO)1l as poSS1ble after an emergency situation has been 
stabilized. The Project Manager will then notify the Vice President of Operations, appropriate agencies, and 
client contacts. If an individual is injured, the Project Manager will file an Accident Report with the SSO. 

9.7 PROCEDURES FOR REPOR11NG TO STA1l'E. LOCAL AND FEDERAL AGENCES 

In aU cases, the Ecova Project Manager will be notified. He, in turn, will contact the client and any regulatory 
agencies. 

9.8 EMERGENCY EVACUATION PROCEDURJes 

In the event of a site emergency, all workers at the site 'will be notified by the SSO or designee to stop work 
immediately and offer assistance. Those not needed for immediate assistance will decontaminate per normal 
procedures and leave the site. 

9.9 GENERAL SAFE WORK PRAcnCES 

9.9.1 BUDPY SYSTEM 

A minimum of two people in constant communications (c:ither visual or voice) with each other are required to 
perform work in the exclusion zone. 

9.9.2 MINIMJZA nON OF CONTAMINATION 

PersoDllel and equipment used in the contaminated area should be minimized, consistent with effective site 
operations. Only absolutely required samples will be t4aken back to the laboratory. Contamination will be 
avoided wherever possible, by not kneeling on contaminatl:d ground, avoiding puddles where possible, and using 
plastic drop cloths and equipment covers. 

9.9.3 SAMPLING PROCEDURES 

Standard operating procedures will minimize the risk o,f persoDllel exposure to hazardous materials during 
sampling. packaging, shipping and analysis; and minimm: the risk of exposure of others to spilled or residual 
waste materials. 
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9.9.4 SAFETY EOUIPMENT 

A fltst aid kit and fire extinguishers will be available onsite whenever work is being performed. In addition an 
emergency eyewash and decontamination trailer with showers will be available on site. This equipment will be 
inspected and/or tested at least monthly and noted in the logbooks. If deficiencies are noted, they will be 
corrected immediately. 

9.9.5 fORBIDDEN AcnyJTIES 

a. Eati.ng,drinkiDg, chewing gum or toba~, smoking or any practice that increases the 
probability of band-t~mouth transfer and ingestion of materials in any area designated as 
contaminated. 

b. Ignition of flammable liquids or starting open Dames. 

Co Wearing contact lenses onsite other than in the support zone. 

d. Use of non-prescription controlled substances or alcohol aD site. 
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10.0 ENVIRONMENTAL MONITORING PlAN 

10.1 HAZARDOUS SUBSTANCES MIGRAnON I~A1lIWA YS 

This section assesses the pathways along which chemicals could escape site boundaries during fieid operations 
in the solid. liquid. or vapor state. Solids would most readily escape oaly if they were small enough and/or light 
enough to become airborne. In this case, particles would be distributed in a large area dowuwind from the site. 
Measures shall be taken to assure that dust levels are kepI: to a minimum onsite. Decontamination procedures 
shall be implemented to prevent chemicals from being curled offsite by either persoDDel or equipment. In 
addition. air samples may be coUected to determine if s:lIch traaspon is occurring (see Air Monitoring and 
Sampling. Section 10.2). Vapors may escape when Ojlntaminated soil is exposed during land treatment 
operations. This is highly unlikely due to the physical proJ:lCnies of PCP. Air monitoring will be utilized during 
field operations to determine if chemicals are being carried offsite. In addition. all action level will be established 
and used to determine if site activities should cease. It is not anticipated that surface liquids would escape the 
site boundaries. Measures shall be taken to assure that barge amoUDts of liquids do not flow freely offsite. 

102 AIR. MONITORING AND SAMPLING 

Air monitoring and sampling shall be performed to docwnent exposure levels and to assure that all necessary 
precautions are taken to protect onsite persoDDel and the general public. Real-time air monitoring and air 
sampling shall be conducted during site activities that havt~ a high potential for chemical exposure. In general, 
the following action levels (Section 10.2.1) will be utilized, subject to modification based on site cxpcrience or 
weather condition.s. These action levels are based on readings above the daily background level 

• 
10.2.1 AIR MONITORING 

Real-time air monitoring will be conducted using a particulate monitor to measure total dust in air levels. A 
daily background level will be established by averaging thrCl: site readings prior to beginning the day's operations. 
The site action levels will be determined based on the permi.ssible exposure level (PEL) of PCP. Since the 
instrument reads the total dust level and caDDot readily distinguish between compounds, the site action levels will 
be determined by comparing the PEL and the greatest c()ncentration of PCP obtained in laboratory samples. 
Measurement of contaminant air concentrations in the breathing zone above one-haH the PEL will result in 
upgrading to Level C protection for individuals working in proximity to the measured concentrations. 
Measurement of a sustained air concentration equal to the PEL will result in air monitoring downwind from the 
work site. If the downwind monitoring indicates potential for offsite exposure, work will cease pending re
evaluation of the task with the clienL 

Action levels have been established using PCP (pEL-O.5 1l1g/m') as the compound of interesL The quantitative 
action levels were calculated using the foUowing informatiloa: 

OSHA PEL -
Max. Soil Concentration -
Worst Case (Dust Storm) 

At worst case: 

x 8400 mg PCP 
10" mg soil 

0.5 "/m' 
8400 mg/kg 
'"' 30 mg/m' 

0.25 mg PC~ 
m) air 

The action level for upgrading to level C respiratory protection is one half the PEL of PCP (0.25 mg/m'). The 
site action level will be a total of 30 "/m3 measured on tbe dust/paniculate monitor. 

R.R. '"' ~=ed 
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Level 0 
Upgrade to Level C 
Begin Downwind 
Au Moollonn, 

Cu.se Operatiolll 

10.2.2 AIR SAMPLING 

OualiytiYe LMIs OyntitiYe LMIs (measured) 

t:t2DimI 
o ppm to 1/2 PEL ill BZO-Z9 mUm' ill BZ 
at 1/2 PEL ill BZ 30 mum' ill BZ 
at PEL ill BZ 60 mum' 

at PEL (site bowIdaty) 60 mum' (site bouadaty) 

Personnel air sampling will be conducted to document personnel exposure during site activities. In addition, 
elwironmental air samples will be collected upwind and downwind from the site' during initial excavating and 
remediation activities. These sample analysis will be used to document th~ possibility of off site migration I,f 
hazardous chemicals. Samples will be collected using cellulose membrane and an impiDger solution (Ethylene 
glycol) in midget impinger bubbler as the sampling media. The pump shall run at 1.5 liters per minute for a total 
volume of ISO liters (120 minutes). In addition, a bulk sample of soil will be collected in a glass container wil.h 
a teflon lined cap and sent with the air sampling media. Samples will be sent to Hager Laboratories for analysis 
of Pentachloropbenol of HPLC method. The sampling method and Hager data sheets are included as attachmellt 
4 and S respectively. 

10.3 HEAT froID STRESS MONITORING 

Heat stress monitoring will be conducted by the SSO for individuals engaged in heavy manual labor in Level C/ 
B protection if outside temperatures exceed 7rrF. This temperature is lower than the IGCIH levels f()r 
continuous work to compensate for wearing protective clothing which impedes sweat evaporation. Or.ill 
temperatures will be taken with a clinical thermometer for three minutes. If the worker's temperature exceeds 
the TL V for a particular work load and work-rest regimen, the next work period will be shortened by one-third. 
Radial pulse will also be taken for 30 seconds early in each rest period. If the pulse exceeds 110 beats pt:r 
minute, tbe next work cycle will be shortened by one-third. The work-rest regimen and beat exposure TLVs will 
be according to Table 4;.3. Workers will not be permiued to continue working if their temperature exceeds 
100.4"F. 

TABLE 1~3. Work-Rest Regimens and Heat ~ure Threshold Limit Values 
(Temp Values given in WBGT) 

W Qrk l6lild 
Work-Rest Remnen ~ Medium &m: 

Continuous 86"F SO.l"F 77"F 

75% Work-
25% Rest Each Hour 87.1"F 82.4"F 78.6°F 

50% Work-
50% Rest Each Hour 88.5"F 84.9"F 82.2"F 

25% Work-
75% Rest Each Hour 88"F 86"F 
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When impermeable protective clothing is being worn, the baseline work cycle should be adjusted so that the work 
period is one third less thaD the level recommended in Tnble 4-3. U outside temperatures fall below 4O"F for 
two consecutive hours during work, a warm shelter will be provided, and breaks will be taken in that area once 
every two hours. 
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. A1TACHMENT 1 • FIELD TEAM REVIEW 
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FIELD TEAM REVIEW AND EMERGENCY DATA 

I have read and reviewed the most recent revision ___ --:~-----
Date 

of the Health and Safety Plan (HASP) (elr the _. ____ ~~----
Project 

_-= __ . I understand tbe information contain~ 
Site 

therein and will comply with all aspects olf the HASP. 

Name: 

Signature: 

Date: 

This informatioa is in case of emergency only: 

Social Security # _________________ _ 

Person(s) to notify in case of Emergency: 

Relationship: _________ . ____________ _ 

Da~imePhone#: ___________ . __________________ __ 

Name of Physician: ________ Phone #: _______ _ 

Medical Coverage: _______________________ _ 

Employee Data of Birth: _____________________ _ 

-KnO\lr1l Allergies: ____________________ _ 

-KDOWIl Medical Conditions: ____ . ___________ _ 

-&DY kno\lr1l allergies or medical condition:. that physicians should be made aware 
of before medical attention is given (i.e. allergic: to peaici1lin). 

'.' 
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A'ITACHMENT 2 - PENTACHLOROPHENOL MSDS 

PI33/82I40I.1.129:ch/2 A-2 
TOLS00402~i 

BZT0104(e)040844 



l***~ IDENTIFIERS ***** 
NAME [CAS NUMBER]: PENTACHLOROPHENOL (87-86-5J 
SYNONYMS: CHEM-TOL; CHLOROPHEN; CRYPTOGIL OL; DOWCIDE 7; 

OOWICIOE 7; DOWrCIDE EC-7; DOWICIOE G; DOW 
PENTACHLOR6PHENOL DP-: ANTIMICROSIAL: DUROTOX: EP 
jo; FUNGIFEN; GLAZD PENTA; GRUNDIER ~RSEZOL; . 
LAUXTCL; LAUXTCL A; LIROPREM; NCI-C54933; 
NCI-C55378; NCI-C56655; PCP; PENCHLOROL; PENTA; 
PENTACHLOORFENOL (Dutch); PENTACHLOROFENOL; 
PENTACLOROFENOLO (It~lian); PENTACHLOROPHENATE; 
PENTACHLOROPHENOL; 2~3~4~5,6-PENTACHLOROPHENOL; 
PENTACHLOROPHENOL (DOT); PENTACHLOROPHENOL, 
DOWICIDE EC-7; PENTACHLOROPHENOL, DP-:; 
PENTACHLORPHENOL (German); PENTACHLOROPHENOL, 
TECHNICAL; PENTACON; PENTA-KIL; PENTASOL; PENWAR; 
PERATOX; PERMACIOE; PERMAGARD; PERMASAN; PERMATOX 
DP-2: PERMATOX PENTA; PERMITE: PRILTOX; . 
SANTOBRITE; SANTOPHEN; SANTOPHEN 20; SINITUHO; 
TERM-I-TROL; THOMPSON'S WOOD FIX; WEEDONE; 
PHENOL, PENTACHLORO-; PCP, PENTA 

RTECS NUM8ER: SM6300000 FORMULA: C6Cl50H CHEMICAL CLASS: 
***** PROPERTIES ***** 

MELTING POINT: 360 F SOILING POINT: 591.9 F 
WATER SOLUBILITY: 0.002% @ 30 C 
FLASH POINT: N OT COMBUSTIBLE UEL: LEL: 
INCOMPATABILITIES: STRONG OXIDIZERS 
PHYSICAL DESC: LIGHT-BROWN SOLID WITH A PUNGENT ODOR WHEN HOT 

***** TOXICITY DATA ***** 
3NS OF EXPOSURE: DUST OR VAPOR IRRITATES SKIN AND MUCOUS 

MEMBRANES~ CAUSING COUGHING AND SNEEEZING. 
INGESTION CAUSES LOSS OF APPETITE. RESPIRATORY 
DIFFICULTIES~ ANESTHESIA, SWEATING, COMA. 
OVEREXPOSURE CAN CAUSE DEATH. DECREASED URINARY 
OUTPUT. FEVER. INGESTION CAUSE INCREASE THEN 
DECREASE OF RESPIRATION, BLOOD PRESSURE, INCREASE 
BOWEL ACTION, MOTOR WEAKNESS, AND COLLAPSE WITH 
CONVULSIONS, CAUSES LUNG, LIVER, t(IDNEY DAMAGE 
AND CONTACT DERMATITIS. Source: CSDS, CHRIS 

LONG TERM TOXICITY: ACUTE POISONING MARKED BY WEAKNESS AND 
RESPIRATORY, BLOOD PRESSURE AND URINARY OUTPUT 
CHANGES - ALSO CAUSe:S DERMATITIS, CONVULSIONS AND 
COLLAPSE. CHRONIC EXPOSURE CAN CAUSE LIVER AND 
KIDNEY INJURY. Source: SAX 

MEDICAL COND'T AGG: No data available 
TARGET ORGANS: SKIN, MUCOUS MEMBRANE, RESPIRATORY SYSTEM, CNS. 

CARDIOVASCULAR SYSTEM, LIVER~ KIDNEYS. Source: 
NIOSH 

CARCINOGEN: V-POSSIBLE ANIMAL INDEFINITE Source: NIOSH RTECS 
SENSITIZER: No data ~v~il~ble 
:"'D:,O (mg It-::g ) : 

';'CLA RQ 
·A Regs. 

_.-IA 
RCRA 10 : 
DOT SH I F' NAME : 
DOT 10 : 

DO!_.f~.A~~ .. tL0 1"1.\ 3. 
.:t. • oJ-

\..1-

50 SPECIE5: orl-rat 

***** REGULATIONS ***** 
10 POUNDS OR 4.54 KG 
Sec. 311 and Sec. 307 
Not regulated by th1S act 
U242 
PENTACHLOROPHENOL 
NA2020 
OE . 
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,**",****************t****** REGULATORY DATA SUMMARY ***********l*********** 
(c) 19a5~86~87~;988 by Resource Consultants~ Inc. All r~ghts reserve 

I-HEMTOX RECORD: 
NAME: 
CAS NUMBER 

PENTACHLOROPHENOL 
87-86-5 

THIS SUBSTANCE IS REGULATED BY US DOT 
DOT SHIPPING NAME PENTACHLOROPHENOL 
DOT 10 NUMBER NA20:0 
DOT GUIDE NUMBER 53 
DOT HAZARD CLASS ORM-E 

THIS SUBSTANCE IS REGULATED BY US EPA 
UNDER RCRA RULES •• WASTE NUMBER U242 
Under SARA Title III~ Section 313 - Release reporting 
UNDER CERCLA RULES WITH 'RO' OF A or 10 POUNDS 
UNDER CWA Sect10n 311 

THIS SUBSTANCE IS REGULATED BY OSHA 
WITH A PEL OF 0.5 mg/M3 SKIN 

IMPORTANT: This compound is a known or suspect CARCINOGEN Source: NIOSH 

********t************ CHEMTOX TRANSPORTATION DATA SUMMARY ******************** 
(c) 1985.96,87,1969 by Resource Consultants, Inc. All riqhts reservec 

" SH I FF' I NS ~JAME: 

.JOT r D NIJI'1BER: 
CHEMTOX NAME: 
DOT GUIDE NUMBER: 
MAJOR HAZARD: 
FLASH FOINT: 
AUTOIGNITION TEMFERATURE: 
UEL: 
LEL: 

PENTACHLOROPHENOL 
NA20::0 
PENTACHLOROPHENOL 
53 
TOXIC 
Not aV~.ilable 
Not ava1lCl.ble 
Not avail.able 
Not available 

FHYSICAL DESCRIPTION: LIGHT-BROWN SOLID WITH A PUNGENT ODOR WHEN HOT' 
Source: NIOSH/OSHA Guide 

GOOR DETECTION LOWER LIMIT:NO DATA AVAILABLE Source: CHRIS 
ODOR DESCRIPTION: PUNGENT TO WEAK Source: CHRIS 
PROTECTION SUMMARY: RESPIRATOR FOR DUST; GOGGLES; PROTECTIVE 

CLOTHING. Source: CHRIS Manual 
t**** LIMIT EXPOSURE, THIS CHEMICAL IS A CARCINOGEN ***" Source: NIOSH 
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(e) 1~85.26~87.1~88 by Resour=~ Consult~nts~ Inc. All rights r~servi 

CHEMTOX RECORD NUMBER 31: NAME :PENTACHLOROPHENOL 
:STRDNG OXIDIZERS INCOMPATABILITIES 

REACTIVITY TOWARD WATER : ~o I"&ill:tion 
EACTIVITY TOWARO COMMON MATERIALS 

~TABILITY DURING TRANSPORT 
NEUTRALIZING AGENTS 

:Not real:tive 
: Stal;)le 
:Not applic::able 
:Doesn't polymeri:e POLYMERIZATION POSSIBILITIES 

NFPA YELLOW CODE 

NFPA SPECIAL CODE 
Source: CHRIS Manu~l 
and NIOSH/OSHA Guide 
, •• ,****'*'**"******* 

(c::) 1985,86.67,1988 

CHEMTOX RECORD NUMBER 
CONCENTRATION IDLH 
OSHA PEL 
ACGIH TLV 
CARCINOGEN "':' 

TARGET ORGANS 

SIGNS OF EXPOSURE. 

tJFPA BLUE CODE 

:(0) Stable even under fire I:onditions. 

: NOnE! 

SPILL DATA - TOXICITY SUMMARY *********************** 
by Reso~~rc::e Consul. tants, Inl:. 

312 
:150 MG/M3 
:0.5 mg/M3 
:- ppm SKIN 

NAME : PENTACHLOROF'HENOL 

All rights reserve 

: Y -F'OSS I BLE AN 1 MAl, 1 NDEF 1 N I TEN Sou rc:: e I 

NIOSH RTECS J 

:SKIN, MUCOUS MEMBRANE, RESPIRATORY SYSTEM, 
CNS, CARDIOVASCULAR SYSTEM, LIVER, KIDNEYS. 
Sourc::e: NIOSH 

:DUST OR VAPOR IRRITATES SKIN AND MUCOUS 
MEMBRANES, CAUSING COUGHING AND SNEEEZING. 
INGESTION CAUSES LOSS OF APPETITE, RESPIRATORY 
DIFFICULTIES, ANESTHESIA, SWEATING, COMA. 
OVEREXPOSURE CAN CAUSE DEATH. DECREASED 
URINARY OUTPUT. FEVER. INGESTION CAUSE INCREASE 
THEN DECREASE OF RESPIRATION, BLOOD PRESSURE, 
INCREASE BOWEL ACTION, MOTOR WEAKNESS, AND 
COLLAPSE WITH CONVULSIONS, CAUSES LUNG, 
LIVER, KIDNEY DAMAGE AND CONTACT DERMATITIS. 
Source: CSDS, CHRIS 

:(3)· Extremely hazardous to health. Full 
protel:tion required. No skin surfac::e should 
be exposed. 

~****************t***t* CHEMTOX SPILL/DISPOSAL INFORMATION *t****************~ 
(c) 1985.86~87~1988 by Resource Consultants, Inc. All rights res~rvec 

CHEMTOX RECORD NUMBER 312 NAME :PENTACHLOROPHENOL 

DDDDDDDDDDDDDDDDDDDDDDDDD NOTIFICATION REQUIREMENTS DDDDDDDDDDDDDDDDDDDDVDDDD[ 

THIS CHEMICAL IS REGULATED UNDER 'CERCLA' •.. YOU MUST NOTIFY STATE ANDIOR 
FEDERAL AUTHORITIES CONCERNING SPILLS OF MORE THAN 10 POUNDS OR 4.54 KG 

Source: 40 CFR Part 

~DDDDDDDDDDDDDDDDDDDDDDD DISPOSAL METHODS RECOMMENDED DDDDDDDDDDDDDDDDDDDDDDD[ 

1. As a waste materlal, this chemical is regulated by US EPA 
ha=ardous waste regulations (RCRA). Its \~aste designat10n is U242 

Source: 40 CFR Part =6 
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(=, !~~5~86.37.1993 by Resource Consultants. In=. All ~1gnts reserv~ 

CHEMTOX RECORD NUMBER 31: NAME : PENTACHLOROPHENOL 

'DDOVn.vvvvoovvobooovoovO CHARACTERISTICS OF THIS CHEMICAL DOVVVVOVOOVDOODDDV 

ODOR DETECTION LIMIT 
C:O~ DESCRIPTION 

:NO DATA AVAILABLE 
: PUNGENT TO WEAl': 

SOI_lrce: CHR I S 

PHYSICAL DESCRIPTION :LIGHT-BROWN SOLID WITH A PUNGENT ODOR WHEN HOT 
Source: CHRIS Manual 

VVr.DDDDDDVDDDDOODDDDDDD IMMEDIATE HAZARDS AT SITE OF SPILL OOOODVOOOODODOVVOO, 
(FUNCTION KEYS EXPAND DATA DISPLAY) 

FIRE HAZARD (F1) 

REACTIVITY HAZARD (F:) 

TOXICITY HAZARD (F3) 

*t __ ttt*tt*tt*tttttt** SPILL DATA - FLAMMABILITY SUMMARY ********************. 
(cl lq85.86.87~1988 by Resource Consultants~ Inc. All rights reserve~ 

CHEMTOX ~ECORD NUMBER :1: 
FLAS~ PQ:NT (Closed Cup) 
UP~ER ~XPLOSIVE LIMIT 
LOWEH SXr-LOSI',,'E LIMIT 
AIHC I Gin T r [IN TEMF' 

NAME :PENTACHLOROPHENOL 
:Not avaliable 
:Not available 
:Not available 
:Not avail.ble 
:Hydrogen chloride and unburned toxic v~pors 

F' , 
. ..., :(0) This material does not readily Durn. 

*~*~&L~~~&***~****~*tl********** PHYSICAL DATA SUMMARY ******t**&*****x~**~*~* 
Ie} lqe~.36.87.1q88 by Resource Consultants~ Inc. All r1gMt~ reserve~ 

CHEMTOX ID NUMBER 
CHEI1TOX !'JAME 
CAS NUMBER: 
CHEMICAL CLASS 
FORMULA 

312 
PENTACHLOROPHENOL 
87-80-5 

CoCl50H 
200.32 MOLECULAR WEIGHT 

PHYSICAL DESCRIPTION 
E:CILING POINT 

: LIGHT-BROWN SOLID WITH A PUNGENT ODOR WHEN HOT 
591.9 F 

MEL T I NG F'O I NT 
·.'~F'CR PF:ESSURE 
~ATER SOLUBILITY 
3FECIFIC GRAVITY 
IONIZATION POTENTIAL 
FL.:.3H F'OINT (CC) 

::00 F 
: 40 MM @ ::11 C 

0.0(127. @ 30 C 
1.98 @ 22 C 
Not a.vailable 
Not ava.ilable 

UEL Not ava11able 
LEL Not ~va1lable 
AUTDIGNITION TEMP Not ava1lable 

~r~es: CHRI3 Manu~l AND NIOSH/OSHA Guide 

,,,\ '? ~ ~, 9 " v;' . .....; -
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***************************** CHEMTOX RI~ACTIVITY DATA ****************~***&*. 
(c) 1985~86~87~1988 by Resource Consultants, Inc. All rights res~r~~ 

"-IEMTOX RECORD 
.:.ME 

CAS NUMBER 
FCRMULA 
CHEMICAL CLASS 
INCOMPATIBILITIES 
REACTIVITY TO WATER 
REACTIVITY WITH 

:312 
: PENTACHLOROPHENOL 
:87-86-5 
:C6C150H 

:STRONG OXIOIZERS 
:Not reactive, or unknown. 

COMMON MATERIALS 
NEUTRALIZATION 

:No reactions of a hazardous nature. 
:Not applicable. 

TOXIC FIRE GASES 
Sources: CHRIS Manual 
and NIOSH/OSHA Guide 

:Hydrogen chloride and unburned toxic vapors 

************************* CHEMTOX TOXICCJLOGICAL OAT A ************************ 
(c) 1985,86,87,1988 by Resource Consultants, Inc. All rights reserve 

CHEMTOX RECORD 
NAME 
CAS NUMBER 

IDLH 
DSHA DATA 

-GIH TLV 
,:= ,3E7 C:-·:G~NS 

~HORT rER"! TOX 
l-CJrJG TEr,11 TOX 

MEDICAL CON"DTION 
AGGRAVATED 

SIGNS/SYMPTOMS 

L..!:,S() (oTog/f:g) 

::::12 
: PENTACHLOROPHENOL 
:87-86-5 

:150 MG/M3 Source: NIOSH 
:F'EL= 0.5 m;/M3 
:- ppm SKIN STEL g 1.5 mg/M3 
:SKIN, MUCOUS MEMBRANE, RESPIRATORY SYSTEM. eNS. 

CARDIOVASCULAR SYSTEM, LIVER, KIDNEYS. Source: NIOSrl 
:A HUMAN CNS/SKIN IRRITANT. ** Source: SAX 
:ACUTE POISONING MARKED BY WEAKNESS AND RESPIRATOF:Y. 

BLOOD PRESSURE AND URINARY OUTPUT CHANGES - ALSIJ G;USE= 
DERMATITIS, CONVULSJ:ONS AND COLLAPSE. CHF:ONIC E'(F'1~3!Jr:E 

CAN CAUSE LIVER AND KIDNEY INJURY. ** :5,:)I'r,=e: S4X 

:No data available 
:DUST OR VAPOR IRRITATES SKIN AND MUCOUS MEMBRANES~ 
CAUSING COUGHING ANt) SNEEEZING. INGESTION CAUSES LOSS 
OF APPETITE, RESPIRATORY DIFFICULTIES, ANESTHESIA. 
SWEATING, COMA. OVEREXPOSURE CAN CAUSE DEATH. DECRE~SEO 
SWEATING, COMA. OVEREXPOSURE CAN CAUSE DEATH. DECREASED 
URINARY OUTPUT. FEVER. INGESTION CAUSE INCREASE THEN 
DECREASE OF RESPIRATION, BLOOD PRESSURE, INCREASE 
BOWEL ACTION, MOTOR WEAKNESS, AND COLLAPSE WITH 
CONVULS IONS, CAUSES LUNG ~ L I VER-; -k I DNEY DAMAGE AND 
CONTACT DERMATITIS. Source: CSDS, CHRIS 

:50 SPECIES: orl-rat Source: SAX 

TOLS004028 
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(c) 1985.86.87.1988 by Resou~ce Consultants. Inc. All ~ights reserved. 

~MTOX RECORD : • :::1:: CAS NUMBER: 87-86-5 
~E: PENTACHLOROPHENOL 

_* WEAR APPROPRIATE EQUIPMENT TO PREVENT: 
Any pO$$~bility of liquid contact and repe~ted O~ p~olonged vap~r contac 

wi tr-I the $~: ~n. 

** WEAR EYE PROTECTION TO PREVENT: 

** EXPOSED PERSONNEL SHOULD WASH: 
Immediately when skin becomes contaminated. 

* * WORt. CLOTH I NG SHOULD BE CHANGED DA I L Y : 
If there ~s any possibility that the clothing may be contaminated. 

** REMOVE CLOTHING: 
Immedlately remove non-impe~vious clothing that becomes contaminated. 

** THE FOLLOWING EOUIPMENT SHOULD BE MADE AVAILABLE: 
Eyewa$h.qulC~ drench. 

** REFE~ENCE: NIOSH 

RESPIRATOR FOR DUST; GOGGLES; PROTECTIVE CLOTHING. 

~* REFERENCE: CHRIS MANUAL 

~ICSH ~ESPIRATION PROTECTION RECOMMENDATIONS 
OSHA (PENTACHLOROPHENOL) 

TOLS004029 

~ mg(M:: Any C~2mlcal cartridge resoirator with org~nic vapor cartrldg~(s) 
in co~blnatlon with a dust. mist and fume filter. * Substance reported to 
cause ~ye lrrltation or damage may require eye protection. I Any suppli2d-ai~ 
respirator. * S~lbstance ~epo~ted to cause eye i~ritation o~ damage may 
~~qulre eye protection. I Any self-contained breathing apparatus. * Sub5t~nce 
repo~ted to ca~lse eye i~~itation o~ damage may ~eQui~'e eye p~otection. 
1:.5 mg/M3: Any supplied-ai~ ~espi~ato~ operated in a continuous flow m~de. 
* Substance reported to cause eye i~ritation o~ damage may reQui~e eye 
p~otectlon. / Any powered ai~-pu~ifying respirato~ with o~ganic vapo~ 
cartrldge(s) in combination with a dust. mist. and fume filter. * Substance 
reported to cause eye irritation or damage may require eye protection. 
:5 mq/M3: Any chemical cart~idge respi~ator with a full facepiece and 
organlc vapor cartrldge(s) in combination with a high-efficiency partlc~late 
fllter. / Any supplied-air respirator with a full facepiece. / Any 
self-contained breathing apparatus with a full facepiece. 
150 mg/M:::: Any supplied-air respirator with a full facepiece and operat~d ~n 
a pr~ssure-demand or other pOSitive pressure ~ode. 
EMERGENCY OR PLANNED ENTRY IN UNKNOWN CONCENTRATIONS OR IDLH CONDITIONS.: 
Any self-contalned breathing apparatus with full facepiece and operated 1n ~ 

-~ssur~-demand or other positive pressure mode. ! Any supplied-air 
pirator with a full facepiece and operated in pressure-demand or oth~r 

ositive pressure mode in combination w~th an auxiliary self-contained 
breathing apparatus operated in pressure-demand o~ othe~ positive pres5ur~ 
mode. 
ESCAPE~ Any air-purifying full face~iece respirator (gas mask) with a 
chin-style or front- or back-mounted o~ganic vapor canister having a 
high-efficiency particulate filter. / Any app~opriate escape-type 
=~'I.-?~~--9--- 10-.. ___ .... __ ------ .... -3 _ oj .i. 

BZT0104(e)040850 



·*************************** SYMPTOMS OF EXPOSURE l***~****************t*t~ 
(c) 1985~86.87.1ge8 by Resource Consultants, Inc. All rights reE~r.~~ 

CH~MTOX 

NAME 
CAS 
GENERAL 

• 

R~CORD :312 

SYMF'TOMS: 

: PENTACHLOROPHENOL 
:87-86-5 

DUST OR VAPOR IRRITATES SKIN AND MUCOUS MEM~RANES • 
CAUSING COUGHING AND SNEEEZING. INGESTION CAUSES 
LOSS OF APPETITE, RESPIRATORY DIFFICULTIES. ANESTHESIA. 
SWEATING, COMA. OVEREXPOSURE CAN CAUSE DEATH. 
DECREASED URINARY OUTPUT. FEVER. INGESTION CAUSE 
INCREASE THEN DECREASE OF RESPIRATION, ~LOOD 
PRESSURE, INCREASE ~OWEL ACTION, MOTOR WEAKNESS, 
AND COLLAPSE WITH CONVULSIONS. CAUSES LUNG, LIVER, 
KIDNEY DAMAGE AND CONTACT DERMATITIS. Sources 
CSDS, CHRIS 

-
*************************** CHEMTOX ANALYTICAL DATA *************************~~ 

(c) 1985.86.87,1988 by Resource Consultants, Inc. All rights r~serv~d. 

~MTOX RECORD NUMBER ~12 NAME : P~NTACHLOROPHENOL 

ANALYTICAL METHODS RECOMMENDED BY NIOSH or OSHA 

Agency 
NIOSH 
OSHA 

Reference 
4(5::97) 
39 

r1ethod 
HF'LC 
HF'LC/UV 

TOLS004030 
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S4034 -01 

Z22 ~~ Scnool un4l PrlllllOsourg. N.J. 08865 
' .. ' '.~ 2"'"H~r EtT),r~c:Y Teleonon. - (201) asg.21~1 

Chemtrec - (800) 424,9300 
Nation,. R.SCIOns. C.,,,., • (800) 424-'102 

E ttl!ct l .... e: 10 .... 1)8 /25 
P'lg'" 

Issued; 1 0,'00:- • 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

SECTION I - PRODUCT IDENT!FIC~TION 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Pt' od'JC t Neml!: 
rOt"mule: 
Fo nnu ta tJt: 
C~'3 No. ; 
NI05H/RTECS No.: 

So d 1 '.Jm H IIdt" '=' lC 1.1" 
NaOH • 

-40.00 
01310-73-2 
tJe4~ 0 0 III) I) 

Commol"l S')I"It:)I"I~II"$: CalJstlc Sr"da S.-,:,hum H~ldl"~t.e; t.',ut 
Pt'~duc~ Ct:)de$: 3730.37;;,Sll~.5104.J'2~.J~34.3~:~,~045,37~S.3723,5C22.373~ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

PREC~UTIONARY t.AEEtt.ING 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• __ •••••••• 1 ••••••• 

~~;.:;:? ;::.~_7_:,.:.,.~TH 5."t,"' 

CONT.:.eT 

Ie:-·- 4! 1 .'. • .~... . 
I~ I ,-=---- • i 

t;.;TrcEr"£ 

POISON' O~NGER! 
C~US£S S£V£RE BURNS 

H~Y BE FATAt. IF sWAt~OWEO 
Do l"Iot get 1n e'.,'I!$. on 5kl.n, on clothlnq. '. 
AU01d bre&th1n9 dust. Keep ln t19~tl~ elosed eontalner. Us. wlth adequate 
uel"ltl1«tl0n. Wash thot"oughl~ .rte~ handllng, 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• a ••••••••••••••••••• 

~O·lOO 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

S£CTION III - PH~SIC~t. DATA 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

Vapor P~es$~t'el"'mH9): o 

Meltlng ?01I"1t: 

COl"lt11"1ued on Pa~e: 2 

TOLS0040311 

.... ----.- .. - .---..-.. ... -. - .. 

BZT0104(e)040852 



J34 -01 
'ect lV,: 10. U9/35 

J. T. Baker Chemical Co. 
222 Red SChOOl ~ne .. P'UlhDSI:)urg. N.J. 08865 

.2.'·MoOr EmergenCv·TtleDrlOn, - (201) 859-2151. 

Ch,mtr,c I 1800) 424·9300 
N.Uon., RISDOn., C.nter , (800) 4:24·8802 

P,.q,,: '2 
hauea: La /Og/95 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

. elf 1. '= r; t' S v]. t ') : 

lH 2"-1) 
2 . l3 Ev.p~t'atl~" Rate: 

lButyl Mce~.t.-l) 

u tn 1 :. t 'ill H., 0) : ... 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
SECTION IV - FIRE ~ND EXPLOSION H~ZARD O~T~ ...•...•...• -...............•.......•.......•.•..•.••••••••••....••..••.••..• 

, ;')(t;f'\g,,;;;~1-·7 "~,de, 

U~e water ~pra~l. 

~~~1 Elr- £ E'?lo~l~~ M;;,rd, 

NF?A 70~H Rati"9: 3-0-1 

Con~ae~ Wl~h mOlsture or w.~er ma~ genera~. 5ufflCl_"t heat to 
~nlt~ comou't1bl" materle1s. 

~~4e~s vlolen~l~ Wlth wa~er Ilb~retln9 and 19"1tlng hydrogen . 
•••••••••••••••••••••••••••••••••••••••••••• 1 ••••••••••••••••••••••••••••••••• 

SECTION U - HE~LTH H~:ARO O~T~ 
•••••••••••••••••••••••••••••••••••••••••••• 1 ••••••••••••••••••••••••••••••••• 

'2 ppm) 

-~ts ?~ Qver~~posyr' 

Ingeatlon may t'esult In severe lntest1.n.l ~rrltatlO" with bur"_ to 
mouth. 
CI~Jntact wlth ,kln or e~I'" me~' caus!!. severe l.rrltet10" or bur"_. 

~7~nc" ~nd Flr''!.t ~ld ?r?r:e?yre, 
Ii swallowed. do NOT ].nduce vomltln~; IF COnscloua, glve large amounta of 
water. Follow wlth dllutea vlneg4t': rrult JU1C_ or whltes of eggs, beat .. n 
w1th watet'. 
In ease of contact, lmmedlately flush ~yes or ,kln w1th ple"ty of water for 
at le~st 15 m].nutea Whll. removlng eontaml~atea c10thl.ng and shoes. 
Wash e10tnlng before t'e-use . 

•••••••••••••• •• •••••••••••••••••••••••••••• 1 ••••••••••••••••••••••••••••••••• 

SECT I 0,., UI - REACTIt)IT'f O~T~ 
••••• • •••••••••••••••••••••••••••••••••••••• 1 ••••••••••••••••••••••••••••••••• 

Stable Wl11 not occut' 

mOlsture 

4tlbles: 

3 TOLS004032 
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J. T. Baker Chemical.Co. 
222 Red~ool Une. . . PhilllOSOuro. N.J. 08865 .. ' 

24:Maur E~irgency~r.l.o"on. - (201) 859-2151 
Ch.mtr.c , (800) 424·9300 

H,llon,1 Resoonl. C.nter , (800) 424-8102 

MATERIAL 
~AFETY .DATA 
;SHEEr 

S~034 -o} 
E::r~et.1ve; 11)/08/85 

P6.c;e: 3 
Issuea: 10/1);3/85 .........................•.........•.........••....•...••.••••....•.•••.••• " .... 

SECTION U!I - SPILL ~NO OISPOSAL PROCEDURES 
••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
St~='\ +.0 ~~ ·,'~~M;M +;.,'! ~ .. ~..,~ ':Ir, "0111?t ~1~1:'",r7'! 

W~~r ~el~-ccMtaln'!d brea~hln9 ~pp~r~~u~ and Full proteetlve ~lothln9. 
Wlt" ~le.n ~hov'!l. c~rerull~ pla~e materlal lnto eleen, ar~ ~ont6lner end 
eover; remove From ~r'!a. Flysh splll srea wl~h water. 

J. T c,~i-er Neutr-4elt:.-~R caustle ne'Jtr~ll:er loS recommendea 
F~r \pll1s or th1S product. 

D;~2e,,1 ~r?~edYre 
Dlspose 1n ac~or-daMee wltn al~ appllcable reder-al, st~te, and local 
enVlronmeMta: re9ulatl0ns. 

EPA Hazardous Wa~te Nymber: 0002, DOO~ (C~rrOSlye R"act1.vl! r.ala~t.eJ 
•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

..............................................•..•....•••••.••....•. ~.- .•...•..• 
Uent11at.c.n. 

.• ~ $ P 1 r 4 t. 0 r)1 Pr., tee t 10 n ; 

U~I! gener-oSl or local e"haust ·)ent11~t1.on to mr.et. 
TtU r-eqY1.rement$ . 

R~splrator~ pr-otectlon requlrl!d l.F alr-borne 
conCI!ntrat1on e~c'!eds T~U. At conCI!ntr-atlons YP 
to bO ppm, a hlgn-efflclency partlculate 
re~p1.rator ~$ recommenal!d. Above thlS level, 6 
~elf-contalned brl!6thln9 apparat.us loS aavlsea. 

Safety goggles, ynlform, apron, rubber gloves are 
r-ecommenaf!a . ...............•...................•.................••••..•••...•••........•... 

SECTION IX - STORA~E AND H~t.lOLING PRECj:jUTION$ ...........................•••...•..•.•..••..•.•.•..•.•••..•••••. ~ •..•..•...•... 
SAF-T_DATATH Storage Color ~oae: Whlte St:'1.pe 

52e;1,! ?r~caut;~~s 
Keep ccnt61ner t19htl~ closed. Stor~ 1n corros1on-proof .r-~ •. ................................................................................ 

SECTION X - TRANSPORTATION DATj:j AND AOOITIOt'IAC. INFt')R""~TION ..............................................•......•..•.........•............. 

?roper S"l.PFlng Name 
H~:ard Class 
UN/NA 
Labe 1$ 
g-~or-table Quantlt~ 

Sodium h~droxl.de) dr~ sol1.a 
Corro~lve materlal lsolld) 
UN1823 
CORROSHIE 
1000 :'8S. 

Contlnuea on Page: TOLS004033 
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J. T. Baker Chemical Co. 
• '. 222 RecI.s~1 u.n. ' PF'IJIliDscurg. N.J, 08865 

'. - ..... _:24-HCNr e.mer:;ancy Telecnone - (201) 859-21$1 
~ 
:Saker 

MATERIAl!. 
·~AFE1'Yn-
-5HEET ~ -'. 

1134 - 0 1 
feetl'Je: 10/03,'85 

Chemtr.c , laOO) 424·93001 
Hatlon,' R"ponse Center, taOO) ~2~aa02 

Paqe; 4 
I$sued: 10/03/85 

•••••••••••••••••••••••••••••••••••••••••••• 1 •••••••••••••••••••••••••••••••••• 

. --.••......................•...... -_ .....................••..•....•••..•••... 
• :ard C:.o\~" 
VHo:.. 

, be 1" 

J3 
UN1323 
COP'p'(j~IrJE 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

'e 1M~orm4t10" pybll~hed ln th1$ H~terlal Saret~ Data $he.t ha& beeM ~ompl1ed 
'om ~ur e~perle"C~ and d.t~ presented 1n Y.rl~U. technic.l publlcattons. It lS 
~e u.~r·~ r~~ponSlbll1~V to determlne the sUltabllltv of thl$ lnform~tlO" for 
~e ~dQ?tlon ~f ~~e~~s6ry s~f~t~ precautlQns. We reserve the ~lq~t t~ ~eVl$e 

~terlal Saf~ty D~ta Shee~s p~rlodlcally as new lnformatlon becames av~~lable. 

LAST PAGE ,OLS004034 
3 2,~ i 0 '" .... ./ 

, ..... '. 
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ATI'ACHMENT 3· TAILGATE SAFETY MEE'IING 

TOLS004035 
P133/821401-1.129:ch/2 A-3 
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.... -... . 
a ........ . ........... . _ .... ........... ......... 
. _---
::::::.... ............. _ ... _-- TAILGATE SAFETY MEETI~c 
EC 0 V A 

Division/Subsidiary _______________ Facility _________________ _ 

Date _____________ Time ______________ Job Number --______ _ 

Customer ____________________ .Addre": __________________ ___ 

Specific Location ____________________________________________ ___ 

Type of Work ______________________ . ___________________ --------

Chemicals Used ____________________________________________________ _ 

SAFETY TOPICS PRESENTED 

Chemical Hazards _______________________________________________ __ 

Physical Hazards ______________________________________________________ __ 

-fTlergency Procedures ---:-_______________________________________________ _ 

Hospital/Clinic _____________________ Phone ( ______ Paramedic Phone ( 

Hospital Addr~ ___________________________ , _______________________________ _ 

Special EQuipment ____________________ ....... _. ___________________________ _ 

Other _________________________________________________ __ 

ATTE.40EES 
NAME PRINTED SIGNATURE 

meeting conducted by: TOLS004036 

NAME PRINTED SIGNATURE 

Supervisor ----'*"<1' --'::'-.0.....:: .• -~-----------------
\....J ~ \.: 

Manager __________________ __ 

BZT0104(e)040857 



ATrACHMENT .. - SAMPLING ME1HOD 

P133/821401-1.129:c:h/2 A-4 TOLS004037 
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Andyte: 

~atrix: 

OSHA S:andard: 

Procedure : 

Pentachlorophenol 

PentA~hloroph.nol 

Air 

O.S mg/cu m - skin 

Filter and bubbler 
collection, ethylene 
glycol extraction, HPLC: 

1. Principle of the Method 

Method No.; S2Q7 

Range: 0.265-1.130 mg/~u ~ 

Pre~ision (CVT): O.Ci2 

Validation Date: 12/23111 

1.1 A known volume of air is drawn through a mixed ee~lulose ester 
membrane filter connected in serie. to a midget bubbler contain
ing 15 ml of ethylene glycol to collect pentachlorophenol. 

1.2 The filter and bubbler ar. di.connected. The filter is removld 
from the filter holder and added to the bubbler fla.k. 

1.3 Just before anely.i., ten milliliter. of methanol 1. added to the 
oubbler flask. The resulting lample 11 analy~ed by high perfor
mance liquid chromatography usina a UV detector set at 254 nm. 

2. Ranse and Sensitivity 

2.1 !his method was validated over the range of 0.2654-1.131 mg/cu m 
at an atmospheric temperature ot 2'·C and prcs5url ot 761 mm Hg, 
ulinS 180-1iter lample •• 

2.2 The upper limit of the ranse of the method 1. depen~ent on the 
capacity and collection efficiency ot the sampltn& .y.tem. the 
method may be extended to hiaher values than those tested by 
dilution ot the sample solution. 

3. Inter~er.ne •• 

3.1 ~~In 1nterferina compound, are known or luspected to be pre.ent 
in the air, such information, includ1na their luspected 1den~i
tie., should be tran.mitted wit~ the sampl •• 

3.2 Any compound that hal the same retention time al pentachloro
phenol at the operating conditions described in this method 1. 
an interference. Retention time data on a .inSl. colurnp cannot 
be considered proof of chemical identity. 

S297-1 

TOLS004038 
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11"')")19 ': c... \..) l. 

4. P~e~1s1on and Accuracy 

4.1 

4.2 

The Coefficient of Variation (CVr) for the tot&l .amp11nl .nc 
analytical me~hod in the ranle of 0.265&-1.131 ms/cu m was 
0.0721. Thi. value co~respond. to a standard deviation of 
0.036 mg/cu m at ~he OSHA .~andard level. Statistical 1~for
~tion can b. found in aaference 11.1. Details at the tast 
procedure. can be found in aaference 11.2. 

A coll.ction efficiency of at le .. t 99% W&I determ1ned tor the 
collection media (filter and bubbler in aerie.), thus, no 
sisnificant bias was introduced in the .ampl. collection seep. 
There wa. a1.0 no bias in the analytical ~thQd. The average 
recovery from the filters wa. 100.9%. Th. averase recovery 
itom samples that were .~or.4 e1abC days va. 95.3%. Thus, 
CVr i8 a sati.factory =ea.ure of both accuracy and precision 
of thl lamplinl and analytical ~th04. 

3. Advantages and D1sadvantlse. of the Method 

5.1 Collected .amples are analy~ed by means of a quick, inst~~ntal· 
method. 

S.2 A disadvantage of the mathod 11 the aw~ardne .. in u.tng D\1dget 
bubblers for collecting per.onal ~.mples. tf the worker'. job 
performance r.quire. much body movement, 108. of thl colleetton 
.olutton durinl sa~l1nl may occu~. 

5.3 The precil10n of the method 11 limited by the reproduCibility of 
the presBure drop aero •• the filter and bubbler. !hi. drop will 
affect the flov rat. and cau •• the volume to be impreCise, be
caUie the pump 11 usually calibrate4 for one f1lte~/bubbl.r 
combination only. 

5.4 The bubblers are mere difficult to .hip than adsorption tube. or 
filter. due to poa.ibl. breakase and leakage of the bubbler. 
during shipp1nl. 

6. Apoaratu! 

..... .;. 

6.1 Filt.r Units. Th. filt.~ unit consiat. of a l7-mm diamete: cell~
lose uu: membrana filter (M1U1pore Type M or equivalent) w~t::'\ • 
a pore 11ze ot 0.80 micrometer, lupported by a 8ta1n11 ••• eeel 
screen on a 37-=m three-piece filter holder. It 1. important 
chat I 8ta1nle88 Heel Icreen be used sinc. other filter .up·portl 
may ra tain part of the vapor. 

6.2 Fle~1ble reflon or polyethylene tuo1nl to connect the holder to 
the bubbl.er. 

6.3 A SISS8 midiet bubbler conta1ninl 15 ~ of ethylene glycol. 
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6.4 hunnal Samplin& F:ump. A calibrated pcnl;mal aaJl1)1i.n& pump 
whose flow can be determined Idthin +5% 11 w;ed. The •• mplinl 
pump 1. protected from Iplash':lver or-.olvenc condensatiQn by 
a second e~ty bubbler pos1til)ned between the ex1 t arm ot the 
first bubbler and the pump. 

6. S Buo~ter. 

6.6 Thermometer. 

6.7 Hilh performance liquid chromltolra~h capable of VV detection 
at a wavelength ot 254 nm and a .ample injection valve with a 
20-microliter extarnal .ample loop. 

6.8 Column (30-c= x 3.9-mm I.D •• ta1nlell Iteel) packed with 
~Bondapak Cleo The porous pack1na mAterial cons1.t. ot silica 
particle. with a bonded coatins of C18 orlano-.11ane. Thi. 
peek1na can be obtained from Waters ~.oc1ate., Milford, 
M,lssachusett •• 

6.9 An electronic intesrator or 80me other suitable method for 
mea.uring peak areas. 

6.10 Tweezers. 

6.11 Microliter lyr1nl81, 50 and lOo-microliter. 

6.12 Volumetric flasks, convenien~ size. for preparins .t~ndard 
.olutions. 

6.13 P1petl, convenient 81ze. for prepar1nl standard .olution. and 
10 and lS-ml pipets for ."\l,r1ns the extraction 1Il8dium. 

6.14 Teflon tubicS (15-em 10n& x 7-mm I.D.) or Teflon plu&I for 
seal1n; the inlet and outlet of the bubbler Ite= before ship
pins· 

7. Rea gen ts 

All reacentl used lDust be ACS rus:ent sude or better. 

7.1 Pentachlorophenol. 

7.2 Dowicide EC-7 (purified penuehloropheno1). 

1.3 !thylene Slycol. 

7.~ Methanol, discilled in glal,. 

7.S Iaopropanol. 

7.6 Water, deionized and d1tt111ud. 
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8. Ptoeedure 

8.1 Cl.an~n& ot E:qu1p~f\e. All clanw~re uloa for the ,.b"n;QfY 
analysta .hould be detergent washed and thoroughly ~in •• d with 
tap water ana distilled water, and drieci. 

8.2 Calibration of Parsonal Sampling Pumps. Each parsonal sampling 
pump must be calibrated with a representative filter holder, 
bubbler and aplashover trap in the line co ~nimi~e errors 
associated with uncertainties in the volume sample4. 

8.3 Colleet1on and Sh1ppinS of Sampl .. 

8.3.1 

s. 3.2 

8.3.3 

8.3.4 

~ 8.3.5 

8.3.6 

As.embl. the filter in the three-piece tilter holder and 
elose firmly. The filter 11 backed up by a sta~l.ss 
ateel Icreen. Secure ehe filter holder together with 
tape or ahrinltable band. 

Pipet 15 ml of ethylene alycol into each midaet bubbler, 
and mark the liquid level. B. aura that the bubbler tr11~ 
11 completely immersad 1n tha ethylene Ilyco1. 

Remove the filter holder pluga and attach the outlet of 
the filter holder to the .inlet ara of the midget bubbler 
us1nS a short piece of flexible polyethylene or Teflon 
tubing. Connect the ouelat arm of tha midS8t bubbler 
to a second empty bubblar and then to the personal •• mp
lins pump, using short pieee. ot tlexible ~ub1nl. The 
bubbla~a muse be maintained in a vertical position Qur
ing satnp 11."" 
Air being .ampled should not p ... throuSh any hose or 
tubinS before encerins the tilter holder. 

A sample aize of 180 11tare 1, recommended. Sample at a 
flow rate of 1.S liters par ~1nuta. ~e flow fate should 
b. known to within +~%. -
Turn th. pump Oft and be,in lample collection. Since it 

- . ~-

is p08sible for & f1lt.r to b.come plulled by heavy par
ticulate loading or by ch. presene. ot oil mists or other • 
liquia. in the air, the pump rotameter should be checked 
frequently and readjueted aa needed. Samp11na should 

8.3,1 

bo terminated whef\ the rotameter cannot be read.1useed. 

Terminate ,amp ling at the predetermined time and reco~d 

sample floW' rate, collection C1N and ambiont temperacun 
and pressure. If pressure r •• ding 18 not available t re-' 
cord the elevation. Allo record th. type of sampling 
pump used. 
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· -;}4 8.3.8 Aft~r ~~~l~n&. d~~con~~et ~ht f1~~er and bubblt:e. 
Remove first th. bubbler stem. and remove the £11ter 
trom the filter holder with clean tweezers and a4d it 
to the bubbler. It is necelsary to plaee the filter 

I 
W in tho bubbler ,olution at this time, otherwi~e 10" 

ot pentachlorophenol from thl filter by vaporization 
tUght occur. Replace the bubbler stem. The inlee and 
outlet of the buhbler .tem should be .e.1 .. 4 by connect
inl a piace of Teflon tubinl between them or insert in, 
Teflon pluls in the inlet and outlet. no not seal with 
rUDDer. Th. oplA~ho¥cr CTAP ohou14 have &ho '"loc on4 
outlet of the bubbler iftem sealed in a .111111ar lIIlu\ner. 
The standard taper Jo1'~t of tho bubblers .hould be 
taped seeurely to prevllnt leakage dl,lr1ni sh1pp1na. 

8.l.9 With tach batch or p.r~1Al ba;ch of ten 8aZl;)les aub=t 
one bubbler contain1nl ethylene &lycol and a blank t11-
tel' trom the same lot "I Ulter. uled for .ample collec
tion. This filter and bubbler must b. subjected to 
exactly the same handl:Lnl al the laq>les except that 
no air is drawn throu,h them. Label th1. filter and 
bubbler a. the blank. 

S.3.10 The bubbl.rs should be shipped in & .u1tabl& conca1ner, 
desianed to prevent dp'.,e in tran.1c. l'he s&lftJ)18!l should 
be Ihippecl to the labot~&tory ... oon .s pOll1ble. 

8.3.11 Bulk Sample. A bulk ,,~ple of the suspected material 
Ihoulcl be submitted to the laboratory in a glasl container 
closed by • Teflon-lined cap. Label of the bulk sample 
should match air sampl •• for identification pUrpQ5e •• 

8.4 AnalysiS of Samplee 

8.4.1 If the 8ample volume is les8 than l' ml, add ethyle~e 
elyeo1 until the volume reaches the 15-1ftl mark. It tne 
.ample volume is more than l' ml, determine th, volume 
and make an appropriate volume correction in the calcu
lation. indicated in Section 10.1. 

8.4.2 Add 10 ml of methanol to each sample ju.e before analysis 
and mix the solution g.~~tly but thorou&hly. 

S.4.3 HPLC Condition.. The typical operat1nl conditions tor 
the high pressure liquid chromato,raph are: 

Column Temperature: Ambient 
Column Pressure: 2300 psi 
Flow Racl: 1.6 ml/m1n 
Mobile Ph a .. : 60% methanol/40% "'aur (V/V) 
Detector: UV photometer at 254 nm 
Ca?ac1ty Ra:ic: 1.8 
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8.',4 Inject~on. Th' firse stlP ~n ;h~ ,nalya1. 1, ;0 1nj.~~ 
• the sample into the high pressure liquid chromacol:raph. 

The chromatograph is fitted with a lampl. injection 
valve and a 20-=1crol1:ar .ample loop. 11uah chl. loop 
~horoughly wi:h solvent (300 microliterl), then till 
the loop w1th sample i~lution and 1nject. 

8.4.5 The are. of the sample peak 11 mealur'd by an electronic 
inc'irator or lome other luitable form of area measure
ment, and results are read trom & .tendard curve pre
pared as di,cu..ed below. 

8.S ~:erm1nation of Analytical Method Recovery 

12319 

8.5.1 ~eed for Determination. To eliminate any bias 1n the 
analytlcal method, it is necessary to determine the re
covery ot the compound. nut .ample recovery .hould be 
determined in duplicate and should cover the concentra
tion ranse of 1nterelt. If the recovery 1. le.a than 95l, 
the appropriate correction factor should be used :0 cal
cula:e the "true" value. 

8.5.2 Procedure for Oeeermin1na ltacovery. A known amount of 
the analyee, preferably equivalent to the .ampla concen
tration .x~ected, is added to a represantative c~llulo.a 
membrane filter and air-dried. Thl tileer 18 chen immedi
ately placed into l' ml ot ethylene alycol. Ptior to 
analysi., as described in Section 8.4, 10 ml ot me~hanol 
is added. 

For the validation stud1e. conducted to determine the 
precision and accuracy ot thi. method, aft amounc ot th_ 
an.lyee equivalent eo thac pre.ent in a laO-licer sample 
at the .elected leval wa. used to determine the analytical 
method recovery. A stock 101ut1on conta1nins lO.OO m111i
grams of pentachlorophenol per m111111ca~ ot 1.opropanol 
waa preparad. Aliquotl ot 4.5, 9 and 18 microliterl wera 
added to the cellulo.e membrana fileera and air-dried co 
produce .amples equivalent to 180·11:er eolle~t1on. a~ 
0.5, 1 and ZX the OSHA .candard level. The analy~ical 
sample. were then placed in l' 1111 ot ethylene ,lycnl and 
allowed to ItAnd overn1sht. A parallel blank fi1eer was 
a~.o prepared except ehat no lample was added to it. Just 
prior to analysis. ~s described in Section 8.4, 10 ml of 
methanol was added. 

!he sample recovery equala the average wai1ht in ~, re
covered trom the filter divided by the va1&ht in US added 
to the f11t~r. or 

Re~o\·ery • 
Average Weight (Ha) recovered - Blank (ug) 

Wailht (~g) added 
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The recovery ara1\1. 11 \loud in S.et1~n 10.3 U the re
covery is less than 95%. 

9. Cdibrat10n and Standards 

A series of standarda, varying in concentration over the range eor
responding to approximately 0.2S to l times the OSHA standard for the 
sample under study, is prepared and anAlyzed under the samo LC cond1~ 
tions and during the same time period a. the unknown aamplGs. Curves 
are established by plott1n; concentration in ug/2S ml versus peak 
areA. Note: Sine. no 1nternal standard 1. U884 in thi. method, 
standard solutions must be analyzed at the lame time aa the samples. 
!hi. will minimize the effect of known day-to-day variacionl and vari
ations during the I~mo day of the UV detector re.pans •• 

9.1 Prepare. 10 mg/ml pentachlorophenol stack standard solution by 
dissolving 100 ma pentachlorophenol in i8oprcpanol and diluting 
to 10 ml in a volumetric flask. 

9.2 From the above stock solution, appropri.te aliquot. are with
dra\lt\ and added to a mixture of 15 ml ethylene glycol and 10 
m1 methanal. Prepare at least five vorkins standard, to cover 
the ranae of 22.5-270 ua/2S ml. Thi. ranll 1, based on a l80~ 
liter .ample. Analyze samplel al per Section 8.4. 

9.3 Prepare a .tandard calibration curVe by plott1nl concentration 
of pentachlorophenol in ).I1/25ml versus peak area. 

10. Calculations 

10.1 Read the weight, in ~g/25 1Il~ corresponding to each peak area 
frolll the appropda te a tandard ,curve. No volume correction :i.e 
needed, because the standard Cl.lrVe is based on \11/25 ml of 
ethylene &lvcol/methAnol and Ole vol\~ of la~le injected 1. 
identical to the volume ot the atandard. injected. 

10.2 A. correction for the blank mUS1: be made for .ach sample. 

vhere. 

~g • us .ample - ).II blank 

ug lample • \II found in sample solution 

\IS blank • \lg found in blank 101ut1on 

10.3 Divide the total weight by the recovery (Section 8.'.2) to 
ob tatn the correc ted ).lSi s~m?le" 

C,)rrected \ll/sample • Jot&l Wc1Jht 
Recovery 
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10.4 For personal .ampling p~ps w1;h rot.me;ar. Qnly, the followin, 
volume correction .hould be made: 

Corrected VollJlnI! 

where: 

t • I~mplins flow rata 

t • sampU,ns time 

P
l 

• prelllure dlJrinS calibration ot samplina putftp (maz 11S). 

P2 • presllJTe ot air sampled (mm HS) 

Tl • temperatlJre during ealibration ot sampling pump (eX) 

12 • temperacur. ot a1r .ampled CeK) 

10.5 The concentration of pentachlorophenol 1n the air la~pl. can 
be expressed in m,/cu m. 

mg/cu = . Corrected us (Section 10.3) x 1000 (11tera/eu m) 
Corr. Air Volume Sampled (liter.) (Section 10.4) 

ll. Re !ereneaa 

3· ?~19 ... v-

ll.l OocUNnt~tion of NIOSn Validation Tests, National Inst1~te 
for Occupational Safety and Health, Cincinnati, Ohio (DH!~ 
NIOSH-Publication No. 77-18S), 1977. Available from Superin
tendent of Documents, U.S. Covernment Printina Off!ce, 
~a.h1naton, D.C., Order No. 011-033-00231-2. 

11.2 Backup Oata Report for Pantachlorophenol. prepared under 
NIOSR Contract No. 210-16-01%3. 

TOLS00404~) 
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W 
HAGER 

fWZR S!RVICZ mt3ER ------------,------
.. 2JJ ::SI ,::.t!Y Ave~u. 

(lab u.se only) AH --
LABORATORIES. INC.· 

:-: ~ecc.::lo~oe 30111 
::'3 ·:':,~;'27 300, ~62· '835 

:.;. •• ;;:1 :-';0,2i50 
YCXJR aJSmtm m am 

(optional) -----------

S!I!Iples Suta1 ttec2 Bz: ID'f01ce s.. ( ) or TOI 

Company . Company 
~~e _______________________ _ Nu. _____________________ .... __ _ 

Adc1r'ess _________________ _ Adc1r'eU ___________________ , ____ _ 

City. State ___________ _ City, State _______ ~---

Zlpoode __________ _ ZI~e __________________ . ____ _ 

TeleptJcoe ___________________ _ ~~t _________________ . ____ _ 

Purchase Order , ______ . __ Contact 
--~--::J Mr-:---r( """'!)~Ms.--,(~)Mrs:-:---.,..( ~)':"Dr-

P1-.. cbeck QD8 orrice Use Only H ( ) A ( ) 
( ) Cnec~ nere It aoove into hu cnangec1 Prepaicl ( ) cneck , _________ _ 

Or1g1J:!!.l or Repcrt s.e ( ) or TOI Adc11 t1cml Copy or Report TOI 

Sena aailers ( ), aata S:1eets ( ), labels ( ), Ot.her ( ) ____ _ 

Special Instl"uCtic:aa 

~tos Amlyaee 

( ) Standa.rc1 Service 

( ) 48-Hour Rush Service

( ) 24-Hour RUSh Service-

( ) 2-Hour Rush Plus Service

( )PncneRe:!ul.t.s 

( ) Special Report Fonzat or 
Information (see t.ck). 
May require add1t1oaal ree. 

• ldc11t1c:aal P. 

s.a.;:ue lDt'c:r.tl CIl 

0t'J:8- &zal,.. 
( ) StanclarQ Service 

( ) Rush Service-

( ) Rush Plus Service

( ) PhQae Raul. t.s 

( ) GCIHua Spectrosoopy41 

( ) Special Report Format or 
Information (see tack). 
Hay require aclcl1tional tee. 

• Add1t1aaal P. 

TOLS004047 

, • Sample:! were ma.1le<1 in __ ---___ ~-~-~- on ____ ...,...~~---
(numcer maIlers/bOxes) (aate) 

2. It sampling media 1s not stcxWrcI otJaraoal tube, aall.ulaee cr PVC tUts"S please 
d~cri~_· _______________________________________________________ , 

3. It samples for nyarocaroon mixtures (petzool .. d1stUlat., Sal..., 100 etc.) 
or aU a1st. a 2-3cc bulk sample is requ1reCl. This shOulcl be .sent in a separate 
mailer. List any bulk sent _0 

'l'tLL FREE 1-800-282-1835 cr 1miaa a:LCJWQ (~3) ~ 
"0687 
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• (.ease ~na~ca~e :Y?e of turraround se~vice requestecj i.e., SUL~card, RUSh, 48-ncur, 
24-nour, or 2-nour service • 

.. Erief Sample Descriptions Allevlate Possiole E.~rs In Reporting 

... ~hen using POVH'·s we neea only the time exposed under "Air volume"·. 

Requested 
Tun1arouDc1 SaIIple 
T~ Hu.oer(s)" 

OD~1onal Information 

Date 
Sal!!1ec1 

Flow Rate 
X lIl1autes Aralyze 

(J.1r '9'01\1118)". Far 

: 

: 

• • 
• · 
: 

: 

• · 
• · 
: 

: 

: 

: 

• · 
: 

What otner compound.s, not rxlr-mally round in the air, may nave been proe.sent 
in the sampled air7 

If sampling occurred at an alti tUlle greater than 1000 feet .lID you ~uld like 
air volumes to be CCITeCte<1 for altitude, provide sampling altitude here. 

TOLS004048 
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~ CA-42 
17' OEEP 

1-2L--* 
ND 
CA-40 
IS' OEEP 

55' 

"1 , __ ~5' 

* NO 
e 15' DEEP 
I CA-47 

0 
MONITOR WELL 

RAMP 

LIMITS OF EXCAVATION ~ 

YY~LL 

143 PPM 
CA-41 
14' OEEP 

40' * 

NO 
CA-43 
17' DEEP 

-* 
.* 

113 PPM 
CA-44 
17' DEEP 

"-, 

SUMP 

[ C 0 V A ·_ ...... S __ .4" 
__ 4 .. .. 

"\ 

TIME OIL - PORTLAND 

FIGURE 10 --.... .. ........ !!! L [COVA SAMPLING & At~AL YSIS :::::M1 IN [XCAVA TION PIT 
::::~ 14' TO 17' GRADE :::::;;a ~----.-----y:- ------;-t 
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I __ \ 

H~ 
PCP WAREHOUSE 

~t 'UI 
PO\l(R POlE 

WA 

II PRaoucr Ir--- P'PElINES 
.. 6 

5 .. 

CONCRETE WAI L 

TANK 
10002 

r SllR_~TAHi 

~, , 

bNGIN~ 
ROOU " 

SOIL 

STOCKPILE AREA 

SLOPE 

9"/100' 

.. 
ST-C-1 

... ····'··lrTR-A-1 ~~i§3;="·····'~··''''a:~'··l.rn··~'''·''·'·~·' ."':;1 ... ti· I 
TR-~-l~: ~ 1" 

t- j!! .. 
'" 

,2 II ,1 

~ 
A 

LIMITS OF EXCAVAll0N 

~ ~ POWER POLE 

LEGEND 
~ 1I"""orIn9 Woll Inolaflod by Tomo OU 

• lIonllorlng WoIl In.loIlod by [COYQ 

~ Po ... r Pole 

... SOfRplO location and Numb ... 

J2 " 
J~ •• J3 !! ST-8-1 ... Sl-D-1 .. 

II J "rt 
2' BfR" -.,EXClUSION ZOt,~ ._ 

" " " II 

" II 

GRAVEL ROAD 

~ .. 
8 81 82 

A r;=:=1 ~~U!rc'r.~o~:I;; ~~~,r,~~t~:~ 0' Stockpile and Proc ••• Area. 
X Vol.o 

>60 .. ESUP 
c\[AU 

OVERSIZ[ 

HEACTOHS 

Cl [AN SOIL 
LOADING RAMP 

[ C D V A 
--...... 51 --.... .. --.. ~ .. 
:::::51 --.... .. --.... .. --.... .. --.... :a --.. .. --.... .. 

'~ POWfH POLE 

TIME OIL - PORTLAND 

FIGURE lE 
SllE PLAN AND 

SAMPLE LOCA liON MAP 
5C-'l.( 

1-;;)0' lon-I-OIOO 
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LEQEMQ. 

* Sample Location 

POWER ~1-
POLE 

FLAGGED -----.j 
FENCING 

~ 

GATE 

PCP WAREHOUSE 

50 PPM 
• 

300 PPM 
• 

LIMITS OF EXCAVATION 

rCONCRETE 
I' , •• .& •• 

~ 
WALL 

10 PPM 
• 81( 

50 PPM 
~ 

• 

5 PPM 
• 

200 PPM 
• SUMP 

2 PPM 
100 PPM • 
• 

RAMP 

c 0 V A ··· .... a --~ .. .. ... - .... .. --..... .. --....... a .-.... .. .-..... .. -_ ..... .. ···"a -_ .. .. 
... -.... .. 

~ 

TIME OIL - PORTLAND 
------------

FIGURE 2 
OVA Rf ADI/JGS AT 4' GRADE 

,";. w 

'0;;;0----
lotI •. ~ 

(J' 
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0' 

LEQE.MI.l 
Sample Locolion 

POWER * 
POLE ¥ 

FLAGGED - I 
FENCING ----.J 

~ 

GATE 

PCP WAREHOUSE 

1 2 

• • 

LIMITS OF EXCAVATION 

r~J~~:RETE .. 
, 

• • • 
9 8 7 

6 • 

5 • 

4 • 

3 • 
'-

SUMP 

RAMP 

","" , 
SAMPLE NUMBfR OEpn~ CONC [PPM) 

1 CA-54 2' NO 

CA-55 5' NO 

CA-56 6' NO 

2 CA-57 2' NO 

CA-56 5' NO 

CA-59 6' NO 

3 CA-60 4' no PPM 

CA-61 7' 1,006 

CA-62 9.5' 304 

4 CA-63 4' NO 

CA-64 7' 269 

CA-65 9.5' 1m 
5 CA-66 4' 6 

CA-67 7' 3 
CA-66 905' 2 

6 CA-69 4' NO 

CA-70 7° 2 
CA-71 9.5' NO 

7 CA-n 9' 1m 
8 CA-7J 9° 3 

9 CA-74 9° 78 

C 0 V A TIME OIL - PORTLAND 
--...... 9 --4"'''' 
--~ ... 
:::::9 
--.~ -- ....... 
::::EJ" --.. ... -- .. .. 

FIGURE 3 

SIDE WALL SAMPLfS 

1£ ... . ...... 
\061 a·GUiO 
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5a 
SEMIUOLATILE ORGANIC GC/MS TUNING ~ND MASS 

CAL t BRAT I ON - DECAFLUOROTR I PHEN,,(LPHOSPH I I'~E (OFTPP) 

I.e m,,: ~I'IEL I Ccnt~act: 

Case Nc.: SAS Nc.: ·;OG Nc.: 

.:, ~lle I;): DFTPP lnjecticn Date: 10/12/89 

5 t "".J me n tID: 2 DFTPP Injectlcn Time: 7:06 

-
" RELr,Hlt..JE 

., .. ~ I I or ~ ,;;.aU"ICI~NCe: CR I rER I A ~8UNDj:.1NCE 

····1··································_-·············-•.• ··············1 
~1.0 - 60.0% cf mass 198 38.4( I 

6:3 Le$s tnan 2.0" cr mass 69 0.0 0.0)11 
6;l Mass 09 ,..elatlve ebundence 51.e I 
70 Less then 2.0" cf' ma •• 69 .8 1.7)11 

l·'~ ... ' 40.0 - 60.0" cf' mass 198 40.2 I 
197 Less tnen 1.0" cf' mess 198 0.0 I 
1';8 8ese Peek, 100" ~eletive abundance 100. I 
199 5.0 - 9.0" cf' mas. 198 5.8 , 
:75 10.0 - 30.0" c; ma •• 198 21.9 1 
365 Greeter then 1. 00" of me •• 198 2.37 , 
441 Present, but le.s then mass 44:5 9.:5 , 
",42 G,..eete,. tnan 40.0" 0' me •• 198 I· 57.ge I 

17.0 - 23.0" of' ma.a 442 10.7 18.5)21 
I 

l-Uelue 1S " me.a 69 

IS rUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS: 

01 
C2 
03 
04 
05 
06 
07 

LAB 
SAMPLE 10 

LAB 
FILE 10 

OATE I TIME I 

ANALYZED I ANALYZED I 

···· __ ··············.······1··············1········ .. , .......... , 
SST050 )BF~~O 1 10/12/89 I 7:J1 I 
EOZ81MSO >BF~~1 I 10/12/89 I 8:40 I 
2067-00MB 1 )BF~'2 I 10/12/89 I 9:4~' 
207~"". as 22 ~WJ.5tJ •• ·P1 .. S5 ....... 1.' .... ' 
208r. 3 U .. ~ •..•. ----··~·....,,,..~":IqIe,._Si .. ~"'"lr,8~''' ... -t." ..... 
EDZa ORE . . 1 ) BF~57 I 10/12/8' 15: OJ 

2070-01MS·t·;.. .a.. 1 )BF~" I 10/12/89 I 12:~7 , 

')13 '2067- 02' .;_.. 1 > BF558 I 10/12/89 16: O~ 
~~ EDZ97 ,~.. : )8F~~9 : 10/12/89 17:08 
11 ______________ , , _______________ 1 __________________ __ 
12 ____________ , , , __________________ __ 
13 ____________ , t , __________________ __ 
14 ____________ , , , ___________________ __ 
15 ______________ , 1 __________________ __ 
16 ____________ , , _____________________ ___ 
17 ____________ , 1 _____________________ ___ 
18 ____________ , , ______________________ ___ 
19 __________ , 1 ________ ____ 

201 1 I 6 
. 2 11 I ,- TOLS00405 
222Z 

32319 

BZT0104(e)040877 



58 
SEMIUOLATILE ORGANIC GC/MS TUNING AND MASS 

CALI8~ATION - DECAFLUOROTRrpHENYLP~OSPHINE (DFTPP) 

;t, m'!: PNEL.l Con t ,.ac: t : 

Case No.: SAS NCI.: SDG No.: 

~ File 10: DFTPP InJectlon Date: 10/11/89 

!~r"'ument 10: 2 DFTPP Injection Time: 7:01 

ION ~8UND~NCE C~rTERIA - " RELMTIvE 
A8UNDANCE 

2 •••••••••••••• w •••••••••••••••••••••••••••••••• •• ••••••• 1 •••••••••••••• 1 

';1 
0:·8 
o. 
'? I) 

127 
1~7 

:.98 
199 
~75 
t ,,5 
;..:.1 

30.0 - bO.O% ot ma~s 198 ____________________________ _ 
L~~s ~Man ~.~" of mass 69 __________________________ ___ 
Mass 69 r-elatlve abundance __________________________ _ 
L"!!o S r ~ an 2. I)" 0 f ma ss 69 __________ . ______________ _ 

40.0 - 60.0% of masa 198 1 
L'!ss tMan 1.0% of mass 198 t 
8ase Pe~k. 100_ relative abundence____ , 
5.0 - 9.0" of mass 198 , 
10.0 - 30.0" of masa 198 I 
Greater t~an 1.00% of masa 198 I 
Pr"!sent, but 1esa tnan maaa 44} I 
Greater tnan 40.0% of mesa 198 I 

I 17.0 - 23.0" of masa 442 ______________________________ _ 

40.4( 
0.0 
48. ( 
0.0 

45.5 
0.0 

100. 
6.7 

21.4 
2.22 

9.1 
58.0( 
10.8 

i-Value 1$ " mass 69 2-Ualue is % masa 442 

I 
O.OHI 

I 
0.0>11 

I 
I 
I 
I 
I 
I 

:5 TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

LAB 
SAMPLE 10 

LAli 
FILE 10 

DATE I TIME I 
ANALYZED I ANALYZED 1 1·········· __ ···· ....... ····,····.··········1·········., .......... , 

011 
021 
031 
041 
OC;I 
06 
0::-

SSTD50 
2062-0) 
S8LK2 
2tH •• 2 

I )BF'J8 
I )BF'." 
, >BF,.$4 

'p ) ul == 3
7 

r7 

, 10/11/89 I 
I 10/11/89 I 
I 10/11/89 I 

8:27 
14:02 
1':04 

J 
I 
I 
11<»c:t., ~ 

08 
o·~ 

10 

~ .... : ______ . .J......t§f'J·'f 
_______________ ·~'~F _____ ---___ ----_________________________________________ ___ 

11 
12 
13 
14 
1C; 
16 
1/' 
18 
19 
20 
21 
22ZZ 

TOLS004057 

BZT0104(e)040878 



?9 
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS 

CALIBRATION - OECAFLUOROTRIPHENYLPHOSPHINE (OFTPP) 

'L]me: F'NEL I Contr.Jet: 

:odl!: F'~'ELI Cese No.: ;~S No.: SOG No.: 

:) 1='11e ID: >81='?14 

; t r:~ me n !; [ ~: 
.., .. OFT?? Injection TIme: 7:00 

" REL~T I 'JE 
, /-e ION ':;'8UI'ID~NCE CRITERIA A8UNC'ANCE' ... , .......................................... --_ ........ •••••••••••••• 
':;1 ~ 'J • 0 - 6 I) • I)" of mass 199 • 39 .• H 
~:3 Le~s tt'l.Jn .~ • 0% of mess t)9 0.0 0.0 Jl 
:,9 I f'1~s" 09 relative abundance ?2. ( 
.... 0 I Le!ls ":l"Ian 2 • I)" of mass 69 .7 1.»)1 
2' 1 ~O.1l - 60.11" of mass 198 42.) . 
~7 I Less tnan 1. 0" of mass 198 0.0 
'~:3 Sase F'eak • 100" relative abundence 100. 
;9 ?O - 9.0" of mass 198 /'.1 
75 10.0 - )0.0% of mess 198 21.0 
65 Greater tnan 1. 00" of meas 198 1.84 
41 Preso!nt, but less tnen me.s 443 /'.1 
42 Greete,. tnen 40.0" of mess 198 46.9( 
~) 17.0 - 2).0" of mesa 442 8.7 18.6)'2 

I 
1-IJa 1 ue IS " mas~ 69 2-Value IS " ma •• 442 

~ TUNE APF'LIES TO THE FOLLOWING SAMPLES. MS, MSO. BLANKS, ANO STANDARDS: 

L~e 
SAMPLE 10 

LAS 
FILE 10 

DATE 1 TIME 1 
ANALYZEO I ANALYZEO I 

1··.··.······.·········.·· .. ,· ... ···· .. ····1·····.····, .......... , 
U 11 55T050 1 
021 2062-011 
0)1 20/'8-01RE 1 
041 20&1-0Q •• '-. 
OC;; 1 2062-02 I 
061 20 ..... ...-J .. 

- .: '.. ........ -~-

0:'1 
081 
091 
l.ul '.. .- -- --:.-.. . _.... --

>8F51' 
1 >SFIJ1' 
L ,->a')L17 - ; ....... ,.' 7; 6i • 
1 >SF1J19 

111 ____________ , ____________________________________________ __ 
121 1 ____________________________________________ __ 
1)1 , ______________________________________________ __ 
141 1 ______________________________________________ __ 
151 ________________________________________________________ __ 
161 __________________________________________________________ __ 
171 _________________________________________________________ __ 
181 _________________________________________________________ __ 
',91 _____________________________________________________ __ 
201 ______________________________________________ __ 
211 ____________________________________________ __ 

22ZZ 
TOLS0040513 

32319 

BZT0104(e)040879 



58 
5EM I VOLAT I LE ORGAN I C GC/MS TUN I: NG AND MASS 

CAl. 1 BRAT t ON - Oe:CAFLUOROTR I PHENYLF'H05PH 1 NE (OFTPP) 

Neme: PNELI Cont "!Ict: 

_eb Code: PNEL I Cese No.: SA$ No.: SOG No.: 

_eb Fi 1e 10: >BF494 OFTPP Injection Oete: 10/09/89 

: n s t "u me n t I 0 : 2 OFTP? Injection Time: 6:55 

m/e ION ABUNDANCE CRITERIA - " RELATIVE 
ABUNDANCE 

·····1················································ ........•.......... 
51 30.0 - 60.0" of mess 19B 44.8( 
68 Less tnen 2.0" of mess 69 0.0 0.0)1 
69 Mess 69 reletive ebundence 57.( 
70 Less tnen 2.0% of mess 69 .2 .4)1 

127 40.0 - 60.0" of mess 19B 4'.2 
197 Less tnen 1.0" of mess 19B 0.0 
198 Bese Peek. 100" releti",e ebundence_ 100. 
199 5.0 - 9.0" of mess 19B 6.5 
275 10.0 - 30.0" of mess 19B 21.' 
365 Greete" the,.,. 1. 00" of mess 199 2.12 
441 Present, but less then mess 44' ____ 8.4 

'2 Greete,. then 40.0" of mesa 19B 55.'( 
J 17.0 - 23.0" of mess 442 9.9 17.9)21 

-------, l-Uelue i a " me.. 69 2-Velue i. " me •• 442 

-HIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS. MSD. BLANKS, AND STANDARDS: 

LAB 
SAMPLE 10 

Li~B 
FIL!E 10 

DATE TIME , 
ANALYZED ANALYZED 1 ... _-............... --... _- •••••• 1 •••• __ •• •••••••••• ._._ ...... , 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 

55T050 
SST020 
S5T080 
55T0120 
55T0160 

, 
1 
1 
1 -

- I 

>8F·495 
>8F,496 
>8F.497 
>BF.498 
>BF,499 

10/09/B9 7:1' 
10/09/89 8:32 
10/09/89 9:'4 
10/09/89 10:36 
10/09/89 11:44 

----------,-------------- ------.--------- --------- --------------------,-------------- ------.-------- -------- --------------------1-------------- ________________________________ _ ----------_1----__ ------ _____ . ______________________ _ 
------------1--------------- ______ . ____________________ _ 

18' ____________________________________ . _______________________ __ 
191 _______________________________ . _______________ ___ 
201 ______________________________ . ______________ __ 
211 ______________________________ . ___________ ___ 

22ZZ 
TOLS004059 

BZT0104(e)040880 



L.b N~m.: PNELI ___________________ _ CI ient Nc.: 891005-10 __ 

• .~ CQdlt: PNELI-- Ca.se No.: ~f:)S1 __ SAS No.: ______ _ SDG No.: 

.. b Fi I. 10: 13F5S3 ______ La.b $a.mple 10: "2081-00M13Z __ _ 

Date E;:tra.cted: 1 0/11/:3~ 

Da:e Arlal y:e.j: 10/12/8,? Tim. Ana.ly:ed: 

:"'Iatr" i:~: (so:· I I/wa.ter) $OIL __ 

Instrument 10: 

THIS METHO~ BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

COMMENTS: 

3 2 3 ~ 9 

-----------------------------------------~---------EPA LAB 
: SAMPLE NI). : SAMPLE 10 

LAB 
FILE 10 

:. DATE 
I ANALYZED : 

:====.======.:.==c=.=====.==:=_== •••••••••• : •••••••••• : 
Ol:TZ-Z-9Z7-15 : Z081-0Z : BF556 : 10/1Z/99 I 

r , • I , , ____________ 1 ______________ • ______________ , __________ • 

~~"z 
~ 
~ s.:. ~~ 

TOLS004060 

FORM IV SV 1187 R.". 

BZT0104(e)040881 



SEMIVOLATILE METHOD BLANK SUMMARY 

L~b Name: PNELI ___________________ _ 

ZCl81 __ SAS No.: ______ _ SDa No.: 

ib File 10: eF51 :3 _____ _ Lab Sample IO~ ZOal-00MB ___ _ 

E;~tract ion: CSepF/C.ont/Sonc) SI)NC· 

lO/l!)/:::'? Time Analy:e'l: 1141 ___ _ 

M ~ t r i :: : C s ':. i I I "" ~ t e r) SI:I I L __ 

Instrument 10: 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES. MS AND M50: .. -----------------------------------------------------

COMMENTS: 

EPA . SAMPLE NO • • 
:=_a=z ... =_=== 

(11 : T 1-;;-~Z-=·-15 
(\Z: Tl- ~-~Z":·-15M 
0'3: Tl- ;t-~:6-15M 
!)4:T3-1-~~S-15 

OS:T3-1-9::S-15D , ,------------

.. 
Sl.. -... 

i -. .. • 

p~ge 1 of 1 
: 

LAB LAB DATE 
SAMPLE 10 FILE 10 ANALYZED 

••• ==_==_=aa=_ •••••••••••••• •••••••••• 
'::0:31-1)1 BF5Z0 10/10/99 
2091-1)1M$ BF15Z3 10/10/99 
Z()91-01MSD BF15Z4 10/10/99 
Z091-03 BF!5ZS 10/10/99 
Z091-03DL BF546 10/11/99 

-------------- -------------- ----------

TOLS00406~ 

FORM :rv sv 1/87 Rev 

BZT0104(e)040882 



3D 
SOIL SEMIVOL~TILE MAT~IX SPIKE~M~TRIX SPIKE DUPLICATE RECOVERY 

~ame: PNEL I Contr-!lct: ___ _ 

Case No.: SAS No.: SDG No.: 

:rlx SPlke - Samole No.: 2081-01 Level:(low/med) LOW 

S~MPLE MS 1 MS ~lC ! SPIKE 
ADDED CONCENTR~TION CONCENTRATION 1 " 1 L It1 I is 1 

CIJMPiJUND 
: ...................... , ........ . 
jnenol ________________________ ___ 
;-CMloropnenol ___________ _ 
l,4-Dlchlorobe n zene __ 
1- N 1 t r 0 S 0 - d 1 - n - pro p . ( 1 ) 
l.2,4-Trlchlorobenzene_ 
~-CMloro-3-methylphenol 
~cenaphthene __________ _ 
~-NltrOPhenol __________ __ 
?4-Dlnlt r otoluene _____ _ 
'entacnlorophenol _____ __ 
'yrene ___________________ __ 

COMPOUND 

8700.00 
8700.00 
4400.00 
4400.00 
4400.00 
8700.00 
4400.00 
8700.00 
4400.00 
8700.00 
4400.00 

SPIKE 
ADDEO 

(uQ/KQ) (uQ/KQ) 
••••••••••••• • •••••••••••• 

0.00 4~00.OO 
0.00 53'00.00 
0.00 2900.00 
0.00 2500.00 
0.00 3400.00 
0.00 5900.00 
0.00 2900.00 
0.00 6300.00 
0.00 4000.00 

3400.0-0 9900.00 
0.00 2900.00 

MSO I MSO I 
CONCENTRATION " 

" 1 (uQ/KQ) REC • RPO .1 

REC *1 RE:C. 
• ••••• ....... 

54 26- 91) 

61 2~-lO2 
64 28-104 
57 41-126 
77 38-107 
67 26-l03 
66 31-l37 
72 11-114 
91 • 29- 89 
74 17-109 
66 35-142 

--

1 
QC LIMITS I 
RPO I REC. 1 :·····_-_·· __ ·····--··-1··--···-- ...............•. _ ....... ······1-····-1 

'henol 8700.00 
-Chlorophenol 8700.00 
,4-Dlchlorobenzene ___ 1 4400.00 

; - Nit r 0 s 0 - d 1 - n - pro p. ( 1 ) 1 4400 • 00 
.2,4-Trlchlorobenzene_1 4400.00 

.-Chloro-3-metnylpnenoll 8700.00 
·c~n-!lpnthene I 4400.00 
.-Nltropnenol t 8780.00 
:,4-Dinltrotoluen.t .:- 44110.00 
~entacnloropneno~' . ~ 8700.001 

4300.00 
4900.00 
2600.00 
2500.00 
3200.00 
5700.00 
2800.00 
6200.00 
3800.00 
8900.00 
2600.00 

49 
56 
59 
57 
73 
66 
64 
71 
86 
63 
59 ~'y r ~ n e !So; .. ~.~_4_"_0_O_. _0_0 : 

----------------:~~ ... -. '-'~: ;-... - .. '. ------------------ ------
N-Nitroso-di-n-propylemine 

10 
8 
9 
o 
5 
2 
3 
1 
6 

16 
11 

35 
50 
27 
38 
23 
33 
19 
50 
47 
47 
36 

26- 901 
25-l021 
28-1041 
41-126.1 
38-1071 
26-1031 
31-1371 
11-1141 
28- 891 
17-1091 
35-1421 

:olumn to be u$ed to rlaQ recovery and ~PD v.lues with an esterisK 
'alue$ out$lOe of Q: l1mits 

): 0 ou t of 11 outside limits 
Recovery: 1 out of 22 outside limits 

TOLS004002 
... c':NTS: 

32319 

BZT0104(e)040883 



20 
SOIL S£MIUOLATILE SURROGATE RECQUERY 

j~ me: Fl~IEL I 

----~E~~~A------I~~S~1~~I--~~-2~~I--~S~'~~I--~S~4~-I---5~;~~I---~5-6--~I~Q~T~H~E~R~I~T~Q~Ti 

S";'~PLE tlO. I l N8Z) t I (F'8P) # I (TP .. ·O t I (PHL) t I (:!F'P) * I (T8P) i I lOUT I 

Oil 
02 1 
0;;1 
1)41 

0:;1 
061 
071 
081 
091 

la' 
111 
12 , 
13' 
141 
1:;1 

21j91-ul 
-: ::' ;3 1 - I) lr'S 
:081-(I1MSD 
: 081- ·)2 
2081-03 
2081-0~DL 
2081-00n8 
2070-00M82 

72 
79 
70 
51 

I 211 
I 237 

07 
64 

77 77 
92 77 
~-/ .' 74 
62 74 

*' 89 74 ., 99 79 
I 74 84 
1 60 6; 
I 

161 _____________________________________ ___ 
17' __________________________________ __ 
l81 _____________________________________ __ 
191 ____________________________________ __ 

2 a 1_____________ _______ _________ _ ____ 
211 __________________________________ ___ 
22' _____________________________ ___ 
23 1 ___________ _ I 
241 ------------ 1 
251 -------------, 261 --------- 1 '27 , _________ _ I .. 
~ 8 1 _________ _.._ 
'29 1 _________ _ .~ 

I I 
t I 

30! _____ ~ , ~ t 

51 (N8Z) • Hit~obenzene-d; 
S2 (F'8P) • 2-Fluo~obi~henyl 
S3 (TPH) • Te~phenyl-d14 
54 (PHL) • Phenol-d; 
55 (2FP) • 2-F'luo~0~henol 

74 
79 
72 
;7 

112 
98 
73 
69 

56 (T8P) - 2.4.6-T~ib~omo~henol 

I 63 ~ 

I 74 , . , 67 
1 4; 
I 111 
1 84 
1 6' 
I S8 , 
I 
1 
I 
1 
1 
1 

QC LIMITS 
(23-120) 
('0-115) 
(18-1'7) 

·(24-113) 
(25-121) 
(19-122) 

• Column to be u$ed to flaQ recove~y value. 

73 
81 
78 
91 
91 
90 
74 
67 

* Value$ outside of cont~act reQuired QC limits 
o SurroQates diluted out 

! 1 of 1 

~?~10 
t-.;' ..... ~ __ ' ..:. 

o 
o 
o 
o 
1 
1 I 
o , 
o I 
_I 
_I 

-' I 
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OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
.j::>.. 
o 
ex> 
ex> 
(J) 

C0 
f\.) 
C ... ) 
~-,. 

'0 

Sample Label 

---..... ---_44 ::::::.... ProJ. Name: II: ----_·mI ------------------... -...... 
---444 

~~~~gi!11 Date: Time: _____ _ 

Sample II: Samplers Initials: ___ _ 

Site COmments: ___________ _ 

Known Hazards: ___________ _ 

Chaln-of-Cultody Seal ,OLS004065 

CUSTODY SEAL ---.... ··a --- ...... . ---..... . 
15555 N. E. 33rd 

Redmond. WA 9805 
(206) 882-4364 

... _- .... .. 

DATE 
--_ ...... = .. _- ...... . .. _- ........ . 
... _- .... .. --_ ...... = ---.... . --- ...... . 

SIGNATURE Ecova 
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--I o 
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o 
.j::>.. 

,..-... 
CD 
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o 
.j::>.. 
o 
ex> 
ex> 
-...J 

--.... ······a . -..... 
(J ...••• : U V A 

; --.... ·_····a 1- " ..••••• '-" ........ . 
0-> PROJECT NAME 

~ PROJECT NUMBER 

PROJECT MANAGER 

Bill TO 

PURCHASE ORDER NO. 

,semple No Semple Type Semple Volume 

REQUEST • ..IR ANALYSIS 

DATE SAMPLES SHIPPED 

LAB DESTINATION 

LABORATORY CONTACT 

SEND LAB REPORT TO 

DATE REPORT REQUIRED 

PROJECT CONTACT 

PROJECT CONTACT PHONE NO. 

PYeterVlltive Requeltect T .. ting Program 

TURNAROUND TIME REOUIRED: (Rulh mUll be approved by the Project Manager I 

HonMI __ _ ...... _-- (Subfect to NIh .urchargt' 

RIA Control No . 
IV U'JII 

CIC Control No. ______ _ 

Speciallnltruc:tionl 

-
TOLS004066 

POSSIBLE HAZARD IDENTIFICATION: (PIe ... Indlc:ata " um""(I,a,. hU.rdOW mat.,.... and/or 'Ulpectect to con"'" high laval. or hUlrdouI aubatanc:.l) 

Nonhu ... __ FIInt",.II'. ___ _ IIdn 1ntIanI __ ....... T.IIIc __ 
Other ............. 

SAMPlE DISPOSAL ........ Indtca .. dlllMllotoon 01 temple follow"" 1Ift"Y'" lIb wi" ChI'''' lor pac: .. Int.INpping. arid dllpoIIll 

1Wium .. C ... ,. __ _ .,........,'----
FOR LAB USE ONLY 

R~., ________ ~ ____________ _ D.wn.. ___________ _ 

WtUTE - O,i· 10 Iccompany umpln ........ _'.r .. 
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~:~; . ., RIA Control No. 
· -...... . ......... :1 E C 0 V A CHAIN-OF-C, "rODY RECORD · - ...... . ....... .. ....... :1 · -....... . 
- - ........ . CIC Control No. 0001924 

PROJECT NAME/NUMBER LAB DESTINATION 

SAMPLE TEAM MEMBERS _______________ _ CARRIERIWAYBlll NO 

Sample Dale and Time ~ampl. Con tame, Condilion on Ae<;elpt Disposal 
Location and Descrephon Collected Type Type IName Ind Oil., Aecord No 

I 
~I------~----r~~--~----~-

Speciallnstruclions: __ -:-_________ -:-________________________________________ _ 

Possible Sample Hazard,: _________________________________________________ _ 

SIGNATURES: (Name. Company. Dale and Time) 

1. Relinquished By: ____________________ _ 

Received BV: _____________________ _ 

2. Relinquished By: ___________________ _ 

Received By: 

WHITE - To "ccompln, Umpl., 
yEllOW - f ,.Id cop, 

3. Relinquished By: ___________________ _ 

Received by: ____________________ _ 

4. Relinquished By: ___________________ _ 

Received By: ___ _ 
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14 were taken at this point and analyzed 828. 2693. 6. and 15 mg/kg respectively. On 
January 30 two more samples were taken at the 7 foot level. CA-15 and 16. which analyzed 
68 mg/kg and Non Detect. respectively. On February 7 samples CA-17. 18. and 19 were 
collected at the 7 foot level and analyzed Non Detect. 74. and 42 mg/kg respectively. 

On February 7. 1989, a matrix of samples was collected at the 7 foot level which indicated 
persistent contamination. except in the southern border of the excavation. A test excavation 

. of a small area of the pit to the 10 foot level analyzed high (6511 mg/kg) concentrations of 
PCP. However. excavating the entire pit to the 10 foot level and taking samples CA-35. 36, 
37. 38, and 39 showed that contamination was decreasing - all measured Non Detect. 
Samples taken from depths of 17 feet (CA-42, 43. and 44).6 feet (CA-45). 12 feet (CA-46).· 
and 15 feet (CA-47) tested 258 mg/kg. Non Detect. 114 mg/kg. Non Detect. Non Detect. 
and Non Detect. respectively. 

These deeper samples (in excess of 13 feet) were below the water table and showed that 
some contamination may exist in that region. Primarily due to practical considerations of 
the difficulty of excavating soil below the water table, no excavation was attempted below 
the water table and vertical excavation was halted. 

To verify that horizontal excavation was sufficient, side wall samples were taken in the pit. 
These were samples CA-54 through CA-74. These samples were taken in the northwest 
corner of the pit, and south wall and the east wall. No samples were taken near the 
warehouse because the presence of contaminated soil under the warehouse had been 
confirmed. but excavation in that direction had been halted in order to avoid structural 
damage to the building. It is worth pointing out that contaminated soils beneath the 
warehouse are effectively shielded (capped) from surface water and rain, and the potential 
for migration of these contaminants is reduced significantly. 

All samples taken in the northwest comer (CA-54 through 59) analyzed Non Detect. 
showing that the limits of contamination in that direction had been reached. 

Samples on the east wall tested 78 mg/kg. 3 mg/kg. and Non Detect for samples taken 
approximately 15. 30, and 45 feet from the warehouse. Excavation in this direction was 
halted due to the presence of the warehouse. and the concrete retaining wall. 

On the south wall, concentrations of 220, 1006. 304. O. and 289 mg/kg PCP existed in 
samples CA-60. 61. 62. 63. and 64. respectively. Excavation in this direction was halted 
primarily due to fear of causing a collapse of Tank 38009. but also due to the concrete 
retaining wall. 

Sampling and analysis indicated that all contaminated material had been removed that 
would not adversely impact buildings and facilities. For that reason, excavation was halted 
and backfill with clean soil from another location on site was initiated. 
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DESCRIPTION OF SAMPLES TAKEN DURING SOn.. EXCAVATION 

Samples 1 through 6 were surface samples taken on January 10, 1989, around tanks 38009. 
5006, and 10002 to the south of the PCP Mixing Area. Tank 38009, at various times, w~s 
used for storing PCP solutions. Only samples 1, 2, and 3 contained measureable amounts 
of PCP (2424. 14.2. and 4.9 mg/kg respectively). 

Samples ST-A-1. B-1. C-l, D-l and TR-A-l, B-1, C-1, 0-1 were collected on January 11 to 
verify soil contamination prior to laying down thl: tarp which lined the bermed areas. All 
samples were surface samples and analyzed Non Detect for PCP. 

On January 11. 1989 samples were taken from under the PCP Warehouse. These are 
samples numbered I-A and I-B. They were taken at the surface of the soil, but excavated 
laterally 1 foot under the warehouse. Sample I-A was Non Detect, and 1-B measured 1882 
mg/kg. 

On january 1 b. 1991. in an effort to more clearly define the extent of contamination 
surrounding Tank 38009, three more surface samples were taken, sample numbers 7,8, and 
9. These samples all analyzed Non Detect for PCP. 

On January 19. 1989 excavation of the contamin;ated soil began. Samples CA-l, 2, and 3 
were also collected at that time. CA-1 and 2 were collected to the northwest of the PCP 
~1ixing Area at depths of 1 foot and 3.5 feet respc:ctively, while CA-3 was taken at a depth 
of 3.5 feet from under the approximate location of the bulkhead which formed the western 
border of the PCP Mixing Area. These samples contained significant PCP concentrations -
145 mg/kg, Non Detect, and 415 mg/kg for CA·I, 2, and 3 respectively. 

Samples CA-4 and 5 were taken on January 22 at a depth of 3 feet from the east end of the 
contaminated area. Sample 4 contained 190 mg/kg PCP, while CA-5 did not contain 
detectable amounts. 

On January 25 sample CA-8 was collected from the western perimeter of the contaminated 
area at a depth of 4 feet, and samples CA-9 and 10 were taken from the surface in the 
northwest corner. CA-8 contained no detectable concentrations of PCP; and when viewed 
in combination with the analysis of samples CA-2 and ST-B-1, which were also Non Detect, 
the beginning of a western limit on the area of contamination is apparent. CA-9 contained 
3459 mg/kg of PCP and CA-lO was also non det(~ct. 

By this time the contaminated soil had been excavated to a depth of 4 feet throughout the 
area of contamination. An OVA Meter (Organic Vapor Analyzer) was used to measure any 
vapors given off by the soil at this level. Meter readings indicated that vapors with 
concentrations from 2 to 50 ppm were being emitted by the soil. This information is shown 
in Appendix I, Figure 2. 

On January 28 the excavation had reached a depth of 7 feet. Samples CA-l1, 12, 13, and 
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CA-70 7' Deep 

CA-71 9.5' Deep 

CA-72 9' Deep 

CA-73 9' Deep 

CA-74 9' Deep 

28 

a:l067AtIlMEODEQ.P2:dc 

2 

NO 

NO 

3 

78 
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CA·38 8' Deep NO 

CA·39 8' Deep NO 

CA-40 15' Deep NO 

CA·,;! 14' Deep 143 

CA-42 17' Deep 258 

CA-43 17' Deep M:> 

CA-44 17' Deep 114 

CA-45 6' Deep NO 

CA·46 12' Deep NO 

CA-47 15' Deep NO 

EXC3valion Side Wall 

CA·~ 2' Deep NO 

CA·55 5' Deep NO 

CA·56 8' Deep NO 

CA·57 2' Deep NO 

CA·58 5' Deep NO 

CA·59 6' Deep NO 

CA·6Q 4' Deep 220 

CA·61 7' Deep 1006 

CA-62 95' Deep 304 

CA·63 4' Deep NO 

CA·64 7' Deep 289 

CA·65 95' Deep NO 

CA-66 4' Deep 6 

CA-67 7' Deep 3 

CA-68 95' Deep 2 

CA·69 4' Deep NO 

27 

E C 0 V A 
... --------

a:l067Am~EODEQ.P2:dc ::::= ._-....... -----
~1?1.1~ --I ,_ 
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-----, 
CA·9 Surface Sample 187 

CA· 10 Surface Sample ND 

CA· 11 7' Deep 828 

CA-12 7' Deep 2693 

CA· 13 7' Deep 6 

CA-14 7' Deep 15 

CA· 15 7' Deep 68 

CA·16 7' Deep ND 

CA· 17 4' Deep ND 

CA-18 4' Deep 74 

CA-19 7' Deep 42 

CA-20 7' Deep 670 

CA-21 7' Deep 480 

CA-22 7' Deep 196 

CA-23 7' Deep ND 

CA-24 7' Deep 107 

CA-2S 7' Deep 1027 

CA-26 7' Deep 186 

CA-27 7' Deep 374 

CA-28 7' Deep 418 

CA-29 7' Deep 243 

CA-30 7' Deep 293 

CA.31 7' Deep 64 

CA·32 7' Deep 305 

CA-33 7' Deep ND 

CA-34 10' Deep 6511 

CA-35 10' Deep ND 

CA-36 10' Deep ND 

CA-37 3' Deep ND 

TOLS004072 
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SAMPLE NUMBER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

ST·A-l 

ST·B·l 

ST·C·l 

ST·D-l 

TR·A·l 

TR·B-l 

TR-C-l 

TR·D·l 

I-A 

l-B 

CA·l 

CA·2 

CA·3 

CA-4 

CA-5 

CA-8 

a;1067A/TI~EODEO.P2;dc 

82319 

TABLE 1. APPENDIX I 

DEPTH PENTACHLOROPHENOL CONCENTRATION· 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Sample 

Surface Under Warehous,: 

Surface·Under Warehous.: 

I'Deep 

35' Deep 

35' Deep 

3' Deep 

3' Deep 

4' Deep 

25 

(parts per miUion) 

2424 

14.2 

4.9 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO 

1882 

145 

NO 

415 

190 

NO 

NO 
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-..0: 

Initial Clllbrition o.t. 
tS. ColClouncis 

1nstrullnt 10: GC/~ 0 
------------------------- --------------.-----

~ .ractor: ECOVA Cllibratlon Oate: 10/09/89 
----------------------

Contract ~: 

MaXI8U. , RSO for CCC IS 30.' 

Laboratory 10: >8F496 >BF495 >BF497 >8F498 iBF499 
RF RF RF RF RF 

COlOound 20.00 50.00 80.00 120.00 160.00 RRT 

CS;O 2-F'luoropneno} 1.J8807 1.'6030 1.34151 1.26887 1.21069 .763 1.31389 
':54; Phenol-c1; 1.55405 1.59039 1.5'236 1 .• '107 1.'7433 .936 1.49644 
eJl5 Phenol 2.07490 1.99375 1.82141 1.62292 1.5'842 .9n 1.81028 
en; bl,(2-Chloroethy})ether 1.67564 1.62339 1.59'00 1.51230 1.48"3 .9521.5m3 
e330 2-Chlorophenol 1.45416 1.52100 1.47090 1.41473 1.'5407 .965 1.44291 
CB5 i,i-Dlchlorobenzene 1.55356 1.54245 1.48609 1.40642 1.31176 .994 1.46005 
CJ40 l,4-0lchlorooenzene 1.56870 1.5772' 1.52529 1.36260 1.28641 1.003 1.464" 
045 Benzyl alCOhol .81822 .9631) .92428 .90601 .91662 1.029 .90H' 
C'50 1.2-0Ichlorobenzen. 1.55089 1.55264 1.48088 1.37163 1.3023' 1.041 1.45161 
CJ55 2-l'Iethyipllenoi 1.3"05 1.353'7 1.32508 1.22"1 1.189'9 1.054 1.29424 
CJ60 bls(2chlorOlsoproDylleth 2.82089 2.82858 2.68072 2.54446 2.39804 1.06. 2.65454 
C365 ... ,..th"lpllenol 1.398'5 1.415.7 1.34144 1.26621 1.244" 1.082 1.3330 

H-Hitroso-di-n-oropyla.1 1.25651 1.2885' 1.25388 1.18372 1.1'271 1.089 1.22m 
l. Hexachloroethane .78769 .79148 .73281 .66"1 .63592 1.104 • 12m 
L Hltrobenune-d5 . 42005 .42461 .4U58 .J98U .3986' .88S .411941 
C410 Hit robenune .409'4 .nS98 .3838' .35749 .'4512 .888 .J7814 
C415 (sophorone .81843 .806n .79424 .77914 .78'" .921 .19719 
C420 2-Nltrollhenol .2:338 .22312 .234'4 • 22908 .2260 • .9}9 .22n. 
C425 2,4-01 .. thylphenol .'64'~ ."'" .3612S • JS104 • JS11. .96 .'5,., 
C430 BenZOIC aCid .1522' .21511 .21386 .21222 .961 .2031Jl 
C435 bis(2-Chloroethoryl .. th. .52502 .S~U .484N .4S838 .45212 .96' .48498 
(440 2,4-0lchlorophenol .J0731 .'2288 .}2}. .}l2" .JOS14 .'78 .}IS" 
':445 1,2,4-Trlchlorobenzen. .'6212 .35061 .'482' .'2152 .n501 .993 .'4172 
:~:;O Naphthalene 1.14199 1.1a421 1.88712 .926" .8894f 1.004 1.01406 
:455 4-01 1 oroan 1 lin. .4'06' .44716 .4"'4 .41452 .4OS38 1.012 .42689 
,:460 

Hemhl" ••• "di':";lf"'" . ~ ,191'll .llm 
.169" 1.034 .1912' 

:465 4-Chloro-}-.. thyl .",... . .n", .'2412 .31691 1.091 .J}167 
C470 2-~thvlnaphthalene 11"l:-~'~' .~IG6 .5191S .49981 1.111 .~9I 
CS25 2-FluoroDlllhenyl . - ~-i.25"".l.l69n 1.06114 .986)9 • 912 1.15611 

-5~521 
6.035 

12.742 • 
5.021 
4.341 
6.941 
8.'" • 
5.899 
7.670 
6.204 
6.96' 
5.132 
4.604 •• 
9.624 
J.S3 • 
7.044 
1.9'9 
}.441 • 
2.127 

17.423 
6.~ 
2.41' • 
5.S78 

18.7" 
1.9fl 
'.sa3 • 
2.934 • 
8.8" 

11.561 
C5;; 2 ,4,b-Trlbro.,phenol ,,~ .... a25nt~,.2192J .)0872 .29476 .27944 1.111 .28421 6.S3I 
----------------------------~ ~ ~ ------- ------- ------- ------- ------- ------- --- ----
~~ ~e$pon$e Factor (SublcriPt is l8Dunt in u;t.L) 

;RT - AveraQe Relatl~ Retention Till (RT StdlRT Istd) 

RF - Aver'Qe Respons. ractor 

- Perc."t Rel.tive Standard DeviatIon 

L-. • Calibration Check Co~oundl (I) SPOC - $yate. Perfor .. nce Check Co~undl ( •• ) 

For. VI Plq. 1 of 3 

.8 23 1 ? 
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In,tl.l Callbr.tion Dat. 
H!l. Co~una. 

No: 

------------------------- --------------------.ractor: ECOUA Callbr.tlon O.te: 10/09/89 

----------------------
:ontract No: 

Max I". , RSD for ccr: is 30.' 

Laborltory 10: >8F496 ~8F'9~ >8F497 >8F498 )8F4'9 
RF RF RF RF RF 

COlOound 20.00 50.00 80.00 120.00 160.00 RRT RF 'RSO CCC SPCC 
------------------------------ ------- ------- ------- ------- ------- ------- ------- ---..-- --- ----
:510 Hex.chlorccyclooentldlen .'7366 .40457 .3886~ .)66~0 .341;;4 .S9J .3~79 ~.94' H 

C51; 2,4,o-Trlchloroohenol .'6n9 .3890} .38257 .37376 .37157 .902 .37726 2.191 • 
C;20 2,4,5-TrlChlorcohenol .41037 .40194 .39067 .llS~ .907 .38411 9.038 
C;25 2-Chloron.Ohth.lene 1.13949 1.1134' 1.0;047 .96261 .911838 .926 1.03689 9.167 
C530 2-lh trc.n1l1nt .36871 .36593 .3;}70 .3Ull .94' .36036 2.251 
C53~ O'lethylohth.l.te 1.38689 1.40916 1.J9107 1.31829 1.261

;;; .967 1.3;419 4.~1 
C;40 Acen.ohthyitnt 2.02009 1.9J~3 1.8'151 1.71410 1.6nSl .981 1.82797 8. ai'S 
C;4~ 3-lh tro.n,llnt .23691 .3~3S8 .35160 .34·"4 .", .322" 11.771 
c;,50 Acen.ohthent 1.28043 1.2216' 1.12436 1.01~~' .941177 1.004 1.1181) 12.'52 • 
CS5~ 2,4-0,nltroohenol .B125 .1;657 .16152 • 16:Z41 1.006 .15294 9.601 •• 
C;60 4-Nitroohtnol - - .1lS14 .14979 .15258 .14979 1.011 .1461' S.382 I. 
~6~ Dibenzofur.n 1.59843 1.5477' 1.43;12 1.33354 1.22925 1.02' 1.42882 10.60' 

2,4-0in,trotolutnt .38889 .4229' .4U08 .3"4' .36:!6 1.m .n)14 6.'" 
I." , 2,6-0inltrotolutnt .31807 .33537 .3S739 .34128 .334'21 .9~ .33716 4.200 

Di.thylohth.l.tt 1.500~1 1.49~42 1.49747 1.J91S1 1.33"" 1.0~8 1.4468 5.16' 
C5BS 4-Chlorooh.nyl-ohenyltth .6m7 ."096 .~941' .52"7 .481196 1.067 .58828 14.'2S 
C;90 Fluorent 1.38197 1.'4764 1.18721 1.'3'" • 94J2' 1.069 1.11981 16.132 
:595 4-1011 trOlni lint .23849 .30'" .31001 .3028' 1.073 .28'" 11.'" 
::61D 4,6-01nltro-2-.. thylohtn .14889 • 16491 .16191 .15S •• .9" .1SW 6.862 
C615 H-Hltrosodlohtnvla.lnt .49291 .4"" .4i'S1' .44437 • 41:!5' .911 .~422 7.631 • 
:62; 4-BrolGphtnyl-oh.nyllthtr .2'459 .ml~ .22277 .211" .20116J .9S' .22059 6.54J 
:030 Hex,chlorobtnztn. .31~5 .29421 .29214 .2"" .~'1' .968 .28569 7.897 
:635 Pent.chlorophenol .117'24 .18396 . va 31 .1~t12 .m .18041 1.m • 
:640 Phenlnthrent 1.09771 1.OItCl 1.1081' .9226 .988]1 1.IOJ 1.0052' 8.814 
:04; Anthrlcen. 1.~ 1.1"" 1.11687 .9196 .8~t" 1.0. .m24 11.331 
:6,0 Oi-n-butylohth.l.tl 1.GN 1~)1642 1.1816 1.12~12' 1.064 1.29896 11.971 
:6;; Fl uorlnthent Ii: t.219QL"Ll1829 1.00898 .91411' 1.133 1.09769 9.382 • 
:SJO TerOhenyl-d14 .=:1.2I9tti~.:Kn' 1.'~~~ 1.'~El84 .984 1.32611 3.2. 
:715 Pvrene ~_ t;1ml 1.92836 1.92371 1.9n1U .89J 1.8"24 4.025 
:720 Butylbenzylphth.l.tt ."174n .-.q. . . 90293 .89824 .9U87 .96 .8~2 '.53} 
------------------------------ - ---- ----- --_ .. - -- ----- ---- -- ---
~F - Response F.ctor (Subscriot il • .aunt in u;t1L) 

~RT - ~rlqe RelltlYl Rettntion Ti.. CRT StdlRT latd) 

~r Aver.qe Resoo~e F.ctor 

- Percent Rel.tlve Stlnd.rd Deviltlon 

l._ - ell ibrlt ion Check CDlOoundl CI) SPCt - $yatta Ptrfor"lnce OIlck ColOoundl ( •• ) 
TOLS004075 

For. VI Plqe 2 of , 

BZT0104(e)040896 



initial C.lib~.tion Det. 
Ia ColDounda 

Inltrullnt 10: GCInS 0 
.-.---------------------- ----------------... -

·.ctor: ECOUA C.llb~ltion Oltl: 10/09199 

:~"tract Iio: 

1'Ia1l1lU1 \ RSO for Ccr: IS 30.' 

Laboratory 10: iBF"496 >8="495 >BF491 >8="498 >8F499 
RF RF RF RF RF 

CClIOound 2Q.00 50.00 80.00 120.00 160.00 RRT RF , RSO CCt SPeC 
._---------------------------- ------- ------- ------- ------- ------- ------- ------- ------- --- ----
:725 
730 
n5 
."0 
)60 
:765 
:770 
.775 
780 
i'1!5 
790 

3.3'-OlchlorObenZldlne .22079 .21663 .31817 .39555 .48~5 
Benzo(llanthr.cenl 1.24780 1 .• 3224 1.4~4) 1.47364 1.41460 
bIIC2-Ethylhlxyllphthll. 1.00826 1.10600 1.04792 .99152 .921n 
Chryaene 
Ol-n-octyiphthilitl 
BenzoCblfluor.nthen. 
Benzo(kl'luoranthene 
Benzolalpyrlne 
Indeno(l ,2 ,3-cdlpyren. 
Oibenzo(a,h).nthrac,n. 
Benzo(Q,h,l)p.rylen. 

1.18438 1.31092 1.34028 1.36890 1.30584 
1.56262 1.14400 1.78551 1.61380 1.5977) 
1.2488) 1.34411 1.5)032 1.52280 1.5288) 
1.11724 1.22'81 1.14191 .95629 .96584 
1.09246 1.178~ 1.25848 1.194'. 1.18731. 
1.01461 1.12561 1.27501 1.23814 1.23741 
• 7922} .885'1 .96469 .96148 .96219 
.85572 .9~6' 1.05765 1.01671 1.0226J 

.~ 

~ ,.';": ... 
ilL.-: ..... 
;.-..~'.. -: '. 

':.. .,; 

-.993 .32774 35.4;6 
.998 1. 42074 6.926 

1. ODD 1.01512 6.722 
1.003 1.30206 5.413 
.891 1.612" 5.636 I 

.946 1. "498 9.121 

.949 1.09421 11.3.6 

.992 1.18228 5.014 I 

1.20. 1.17818 9.102 
1.212 .91J22 •• 264 
1.271 .91967 8.211 

----------------------------- ------- ------- ------- ------- ------- ------- ------- ------- --- ----
Responl. F.ctor (Sublcript is alDUftt in u;t1L) 

=IT - AveraQe Relative Retention Ti.. CRT StdlRT Istd) 

AveraQe KelPonse Factor 

Perclnt Rtllti~ Stand.rd Deviltlon 

- C,libratlon DIeck ColIPounda (I) g:u - Systal Perfor .. nc. DIeck ColDounOa (II) 

Fori VI PIQt l of 3 

BZT0104(e)040897 



ContlnUlnq Caltbr.tlon Check 
H9. CDlPounds 

Calibration Oat.: 10/10189 
.---------------- ----.... ---------------------. .~.ctor: ECOUA 

----------------------- ---------------------------------
:ont~lct No: L.boratory 10: >SF;1; 

:"st~uMnt 10: G;:/-,s 0 inltl.l C.llbrltton Oate: 10/09189 

MalllU. , DlfF For CCC IS 2;.' 

COllClound 

---------.-------------------- ------- ------- ------- --- ----
:5;0 
:S-5 
:31; 
:325 
::no 
:33; 
:340 
:34; 
:3;0 
:3;; 
:360 
·~65 

:41Q 
:415 
: .. 20 
:425 
:·430 
:4;; 
:440 
:~; 

:~C;O 

:11,:; 
::'60 
:46, 
: .. 70 
:52, 
:5;; 
:HO 
:;15 

2-F'luoropnenol loJl3S9 1.;4071 2.;0 
Phenol-d5 1.49644 1.504;' .54 
Phenol 1.81028 1.903~ ;.16 I 

bls(2-Chloroethyllether 1.,775J 1.,4023 2.36 
2-ChloroPhenol 1.44297 1.47968 2.54 
1.J-OlchlorObenzene 1.46005 1.;413' 5.57 
1.4-Dlchlorobenzene 1.46406 1.;2322 4.04' 
Binzy I .1 coho J .9 OS" .898" • " 
1.2-Dlchlorobenzene 1.4;168 1.51414 4.30 
2-Methylphlnol 1.29424 1.2498' '.43 
bls(2chlorolsopropylleth 2.6;454 2.54987 '.94 
4-Metnylpnenol 1."'13 1.';7" 1.83 
H-Nltroso-di-n-propyl •• l 1.22709 1.196)6 2.50 
Heuchloroeth.ne .n);, .n934 2.18 
th t robenzent-dS .40941 .40951 .02 
Nltrobenzenl .3783' .38423 1.5; 
Isophoronl .79719 .n20' 9.42 
2-Hltrophenol .22530 .23298 '.37 I 

2.4-01Ilthylphenol .35907 .3;3~ 1.41 
BenzoIC ICld .203;1 .19"8 4.98 
bls(2-Chloroetholyl .. th. .4849' .480S6 .89 
2.4-01chlorooftenol .31;06 .32779 4.04· 
1.2,4-Trlchloroblnztn. .'4872 .'6021 5.'4 
Haohthalene 1.01406 1.0&61J S.21 
'-Ch lorolnd In. .42689 .44716 4.~ 

Hexachlorobut.dilM "'. .1fU. .21f1l~ 7.59 • 
'-Chloro-3-.thYI:.1"~ .}~~ 1.62 I 

2-Methyln.phth.lene "m • . 61'U 11." 
2·F"luoroblphenyl 1NU l.n'"'' " 14.7) 
2.4,6-Tr Ibroaaphenol :aca~.26572 6.;) 
Hex,chloroco.,clOOlntldi ... ~. ~.11'· '.76 
2,4,6-Trlchloroohenol .3772f .4108' 8.89' 

., 

•• 

------------------------------ ------- ------- ------- --- ----
~ - Response F,ctor frOI dlily st.ndlrd File It ,0.00 u;t1L 

;F AYiraqe Response ractor frOI Initi.l Calibration Fori VI 

- 'DifFerence frol orlQinl1 aYlraQi or curYl 

-

t~ - Calibrltlon Check Coapounds (.) SPCt - Syttl. Perfor .. nc. Ch.ck COlPoundl ( .. ) 

Foel VII P.qe 1 or ) 

?')"~lq 
"_ v 

,OLS004077 
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CantlnUlnQ Callbr.tion Ch.ek 
ta. CollClounds 

Calibr.tlon Oat.: 10/10189 
-------------------------- ---------------------

----------------------- ---------------------------------
~onrrJ:t ~: Labor.tory 10: >BFS15 

:~strusent to: GC/MS 0 lnltlal Calibration Oat.: 10/09/89 

RF 
------------------------------ ------- ------- ------- --- ----
C,20 ~14,,-irlchloroonenol .38411 .4;988 14.52 
:,25 2-Chloron'Ohtnllene 1. 036S9 1.13430 9.39 
:,30 2-HI tro.nliln. .360)6 .)6067 .09 
:,3; DINethylohth.llte 1. 3,419 1. )84J2 2.23 
C,40 Aeenlollthyl.ne 1.82797 2.04699 11.98 
:,4; 3-NltrOlnlllne .3229; .)6020 11.53 
C550 Acen'ohthenl 1.11813 1.23989 10.S9 • 
C5;; 2,4-0Inltrophenol .152" • 162)8 6.17 •• 
~60 4-HI tropheno I .146U .14381 2.05 •• 
C,65 Dlbenzofur.n 1.42882 1.59225 11.44 
:570 2,4-0Inltrotoluenl .)9)14 .41490 5." 
~c4J 2,6-0Inltrotoluenl .Hn6 .)42" 1.60 

Olethylphth.latl 1.W98 1.47618 2.16 
4-Chlorophenyl-phenyleth .S8828 .6;)45 11.08 

L Fluorene 1.17981 1.293" 9.65 
:595 4-H I t rOln III ne .28955 .)3510 15.73 
:610 4,6-0Inltro-2-lethy!phln .1564) .14715 5.93 
:615 H-Hltrosoolphenyl •• lnl .46422 .50401 8.57 • 
:625 4-Bro80phenyl-phlnyllther .22059 • 2)111 4.77 
:6)0 Her.chlorobenzenl .28569 .28854 1.00 
':635 Pentachlorophenol .18040 .lS9" 11.61 I 

:640 Phen.nthren, 1.00521 1.0~26 6.97 
:64; Anthrlclnl . 9952~ 1. "II) 7." 
:6;0 Oi-n-butyiphthliitl 1.29896 1. J2Uf 1.12 
:b;5 F'\uorlnthenl 1.09769 1.14212 4.11 I 

:530 Terphenyl-d14 l .. mn t.3Glt4> 1.sa 
:115 """ ".I.~ .. J' ::'20 Butylbtnzylphth.l.tl. -- .. .1""'. ~.49 
:725 J,J'-Dlchloroblnudi 4 .~ 67.J7 
:7~O 6enZO(lllnthrICIM ;' . 1?41.42<51"': .26 
~73; bls(2-Ethylhelyl)phthll~t~.1512 1.~ 1.22 
:740 Chrystnl 1.)0'Za. 1.j~' 3.)4 

RF' - Respon,. rictal' fro. dilly standiI'd fill.t ;0.00 u;t1L 

~r - AverlQe Response Flctor fro. Initi.l Calibr.tion For. UI 

- 'Difference fro. oriqln.l IYlraqe or curYi 

-

~ - Calibration Chec, Co~ounds (I) SPCt - SvIti. Ptrforaanci Chick Coapounds (II) 

2 11 ("\ 3 v - , 

rore VII Plqe 2 or j 

TOLS004078 

BZT0104(e)040899 



ContinuinQ Calibration Check 
rQ. eo.,ounda 

"10: Calibr.tlon Oate: 10/10189 

--------------------------._ .rector: ECOUA 

----------------------- ---------------------------------
ontract "10: 

~stru .. nt 10: GC/MS D InitIal CalIbration Oat.: 10/09/89 

~lnllU. RF for SPeC IS O.O~ "Xlau. \ Dlf' for etC ia 25.' 

COllOound 

'60 Ol-n-octylphth.l.te 
765 Benzo(b)fluor.nthenl 
770 Benzotklfluorenthen. 
775 Benzo(.lpyren. 
/90 Indeno(l,2.'-cd)pyrene 
/8; Dibenzo(.,hl.nthracen. 
790 Benzo(Q,h,llperyl.n. 

1.67273 1.69816 
1. 43498 1. 44988 
1. 09423 1.14027 
1.18228 1. 21397 
1.17818 1.26094 
.91322 .99610 
.97967 1.0;029 

\0 i if ca: SPCC 

1.;2 • 
1.04 
4.76 
2.68 e 

7.02 
9.08 
7.21 

'I·i.~.:?i .t"!-.... . .: ..... : . ~ . ""'. ... . .,. .. " ..... 
. ' . 
. ,.~, ::-

------------------------------ ------- ------- ------- --- ----
~F Response F.ctor fro. d.lly st.nO.rd Fill.t 50.00 U;;IL 

<r - ~reQe Response Fector fro. Initi.1 CalibratIon For. UI 

, Differenc. fro. oriQin.1 .Ylraq. or curYi 

-

Calibration Ch.cl Coapoundl (e) SPCt - $yah. PerforM'\C1 Cheek Coapounda (n) 

Fora UII peqe 3 0, J 

32319 
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____ I 

~~tt ~u~,~,~·~~ .. ~" . 
i _.: •• .--... ... . , •••. ~1" .-' .-.. '5'!¥RF.A ..... .•. --- ..... ..... 

--~. tie' . -
200 40., 

I ., I , 
H"""~ , 

J 
.:c: V V V...., 

r4 
-.".-.. -..•..•. , --.... ~ 

! 
24"""~ 

... 
'" -1 .. - "II' -~ I Ii\ "10;~ 

~uvvv...., _ 1 ;Q ~ ,II , 'I' 
r4~ " .,' ~!I \I:CZ; 

.. " " .... " ... , I LI ft ,,. ~~ 

.----.~ I Wtl II n, U IJ 

" ~d U Ilia I !I 
12000o-! I nil II [' III 

' I 
III I • U'I" 4 I 1111 !II 

"" I II iOliv\J1 I 1111 
• '"" II III r4 I I!H ., II '" I III 

4· ...... "' .. , I 1111 I' Knllil •• -·4 I m. II III! 1111 
., I I!U ,I I~.IIIIII 

I)-lvb !'lI! 
10'.0 11.0 12.0 13.0 14.0 

D~ t ~ F \ Ie: ) 8Ft:; 1 C;: : 01 
N~me: SSTC'II!) 0 
M\$c: tNST.IO: GC/MS 0 

rd Ft Ie: TO','E'PA: :l~M 

~.,., 

I 

., 
id 
I 

I , 
~ 

~ ~. 
... ~~~I 
II I"" II' I 
,51 I , I I I 
I~ I , I I I 
I II , I III I I" , I III 
I" • ,.1 I 

I II I I .11 I I 
I U I 11111 I 
II l( I VI I ~In-I" 
\11\ !I, I •• , 
III~/! "'" /I 
15.0 16.0 

Tttle: DAILY CALIBRATION STANDARO 
L~5t C~ltbratlcn: 8911109 14:16 

Ooer-atcr- 10: SHERRt 
Ollant TIme: 891010 09r22 
Inlected at: 891010 08126 

TIC oe~. 
.;:a.. 

..:' ~~-

..-7i 

; !'.It+ . t t' ~ ¥'! .,~! '!' I , 
eo., 1000 I , I , I 

! 
I 
I 
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! 

e ~ , 
N • = , 
B I , I 

I<A I I 

I~ I I 
I I 

Cli I ~, I 
r4 al I ~, I 
~ ;,.. I I , ~ , ~r.1 I IN I 
I III I! 151 I 
I II! I It. I 
I III I I III 

f 
I 

111 ! 1 (" , • I ,. 
• • • • I I I- I II 
I . " •• l "" 11m I . 
\I III! ~ 11111 

. 
, t 

17.0 ad.o I 

BTl.. 1 
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~ •• ~ .,,~ ,.. __ u ii'RF.n __ •• w •••• ~~. _ •• _. 

TIe 
1200 140Q 1~00 1900 2000 
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.;:: I'J ~ ~ ! ... ~. 
,:vvvv'-"e I. I I I! .. , 

-II I" I I II II 
I,· ", •. " .. " 11M. U II. ~ .1 
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~~IJ' ,,-II • 1\1' '~!.....JwW\,J .. 
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I 
! 
1 
~ 
~ , , 
1 , 
• , 
I 
I 
I 
I 
I 
II 
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,- " :e ~ 
';- ~:-,: 
I I ~ 
I I I !' 
It • I !! 
It 1. I 

II I I I 
\I I' I I 
II I \I 
1\ I , 
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I: I I' 
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, I I I 
I III II 
ft"n II lI.nn II 
I~' II " . ..--1-
~ ........... --

26.Q 21.0 z'i.o 2;.0 30.0 

., 
"' , 
I 
I , 
I , 
I , 
I , 
I , 

O~t~ FIle: )8F~1~::01 

Name: SSTD~O 
Quant Out~ut File: ABF~1~::QT 

Mt~c: lNST.IO: GC/MS D 

I d F 1 Ie: 1 02EPA: : liM 
Tttle: DAILY CALIBRATION STANDARD 
Last Callb,..t Ion: 8911109 14: t6 

Ooe,..to,. 10: SHERR I 
Qu~nt TIme: 891010 09:22 
I",ectad at: 891010 08:26 

TIC paae 2 

~21J'9 \.J v-

BTL. 1. 
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M,~c: tN~T. [0: GC/MS 0 

r d F 1 I I!!: r 0','1=" p~: : I.;M 

r,tl4: DQILY r.~LI8RQTtON STANOARO 
Lillst CellOretICl": 8911109 14:16 

I1C"14r'et",. 10: S~FRRI 
lJlI.IIInt TIme: 891010 09:22 
l",ected at: 891010 08:26 
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Da t a F, Ie: ) BFC; 1-; : : 01 
Name: SSTUSO 

Quant Outcut File: ~8~Sl-;::QT 

M\sc: INST. to: GC/MS 0 

'd F tIe: 1 D'lEPA: : ':OM 
r,tle: DAILY CALIBRATION STANDARD 
Last Cal,brat10n: 8911109 14:16 

Coerator to: SHERRl 
Qu~"t T,me: 891010 09:22 
(nlected at: 891010 08:26 
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01 IAN T Rt-:..,I )Rl 

~"ator- 10: 
.. Jtout F't Ie: 
",ta F'1 I .... : 

SH£RRt 
"'SFC;ll5: :QT 
) 8Ft; 115 : : 01 

IJlIan t 

.... mll!l: ssrot;O 
,~t:: IN'-ir.lD: !';r','MS 0 

o F' I Ie: I t:','FPA: : :';M 

ttlll!!: OAILY CALIBRATION STANOARO 
a~t C~llb"at,on: 891111./9 14:'16 

11 -CI~O 
'2 ) 1 :~Ioj 0 
~I CS.:.'i 
4) 1.: n C; 
~ J C~"C; 

6) C,iO 
/) C'3 'C; 
... ) £.:'40 
9) C34C; 
0) L:~C;O 

1 ) C}C;C; 
.... 1 Li60 

C'36t; 
l: i 70 

J C37t; 
6) -L140 
7) CS'20 
9) C410 
9) C41C; 
tl) t·.:.(' 0 
1) C4'2t; 
2) r'430 
~I C4'C; 
to) l'':'40 
;;) C44t; 
'" ) : '':';; 0 
} 1 

:0 
~ 1 

:J I 

C4;;C; 
1':'60 
C4~C; 

(470 
11 -r::IC;O 
n 
~ ) 

4) 
.; J 

~ ) 

71 

I :'-i'2 5 
CSC;C; 
L:~l 0 
C'HC; 
C;;20 
CC;2t; 
('0;30 
CC;3C; 
r:c; 4 0 

l ) CC;4C; 
'2) CC;50 
'S ) CC; C; C; 

1.4-0tt:~lo"oben~ene-d4 
2-Fluor-oonenol 
Pnll!Snol-dC; 
P~@'nol 

b's('2-C~lo"oet~vl)et~er 

2-C~lor-oon@llnol 

1.~-Otenloroben~en. 
1.4-DJc~10"ob.nT@IIne 
B,.n~vl alconol 
1,2-0Icnlorob.n7~n. 
2-Metnvlo~enol 
bl~(2cnlorOI~oo"ooyl J~th 
4-Metnvlonll!Snol 
N-Nttro~o-dt-n-~ropyl .... ml 
H"yacnloroetnane 
NAont~alene-r:l8 

Nttr-oben~ene-dt; 

Nlt"oben7~"e 

t~oonorone 

2-Nltroo~e"ol 

2.4-0tmetnvlohe~1 
BenT01C aCId 
bts('2-Cnloroethoxy)metha 
'2.4-0Ichloroonenol 
1.'2,4-T"ic~ orobenzene 

c...~ 

~.:- ... 
~~:f .. 

Heya tedten. 
4-Ch phenol 
2-Met th~~~. 
AClI!Snai7b dl't' • 
2-Fluorobiohenvl 
2,4.6-Tribr-omoohenol 
Heyacn)or-oevclo~entadten 

2,4,6-Tr-icnloroonenol 
2,4.C;-Tr'chloroohenol 
2-Chloronaonthalene 
2-NI t roen ill ne 
Otmethvlohthelate 
Acenaontnvlene 
3-""\ t roan \ 1 ine 
Acenaohtn"". 
2.4-0,nitroohenol 

32319 

l'l.6t; 
"',"'4 

11.84 
11, ,..7 
12.0' 
1". '/1 
12.-;7 
1~.""9 
13.01 
l.~. 16 
13." 
1.i.41 
13.68 
13 .... 6 
13.96 
1~.9'2 

14.08 
14.1} 
14.7} 
14."'15 
115.04 
lS;.il 
115.'28 
1-;."6 
1-;.80 
15.97 
16.11 
16,46 
17.36 
17, ,'8 
20.60 
1~. "'8 
'2'2.69 
1 ~. i9 
18.57 
tH,67 
19.06 
19. ill,; 

19.91 
211.~O 

20.44 
211.""9 
20.71 

/Ji I'" n tIt l'I\e : 
Inll1!Sctll!tr:l at: 

U, lilt Ion ~aetn,.: 

'/U 

231 
',' S4 
2~O 

',' '" 7 
}01. 
,'} 
344 

'''8 
374 
Hc2 
41)8 
416 
43S; 

"'2' 
446 
451 
-;09 

"'0 
-;19 
., .... S; 
t;6'2 .,,..9 
61'2 
"'~8 
64\ 
6 .-'-; 

'6'2 
HU2 

10}' 

"""'8 
1'27' 

Ho1 
878 
E4B' 
92S; 
YS;, 

1007 
lJ1l4 
lot; 7 
'1181 
10~U 

-------~ 
C;'699 
.,,114110 

100990 
12/"'H7 
10'386 
"'''''"12 

10J464 
10:l','A4 

605'28 
1Ulfl'lI,; 
8'897 

1.111" 7 
9111.8 
I:HI '"4 
49627 

21,'4HIj 
111''26 
1044"6 
196'00 
61,,1j 
96169 
-;"" .11 

1'0644 
~Yl1'2 
97941 

29111113 
121-;6} 
~S;""/4 

884'8 
16 ... ·li7 
1.339'8 
22""61 
4448' 
6· ... '1'>8 
68778 
7S64t; 

189908 
6 \I HIt; 

2'1767 
)4'/ ," '2 

60506 
207"H6 

'27186 

,...,,111111 II.,,::,",' 

8"'\U1U IlB:'l"" 
\.11(1111::1 

41J. 0 Il 1J1;/mL 
., II • S;:" LII';,' ml 

47.94 UG/mL 
AH . 6 j Ul"/mL 
47.'4 UG/mL 
"'.(1" UG/mL 
C;11.51 Ur;/mL 
A.". n U(;/mL 
4Y.t;8 UG/mL' 
4.". i~ UG/mL 
4~.48 UG/mL 
':'6 ..... U lIl.,·<..,l 
48,-;2 UG/mL 
A6 . ." '7 1I1"/ml 

48.71. UG/mL 
All. tI (\ LII.,'ml 

4).6-; UG/mL 
4 .... 96 LII";'ml 

4t;.Ol UG/mL 
4'" . lB UI",'ml 
4.1.69 IJG/mL 
4.1 • .,,4 11I,,"ml 
47.80 UG/mL 
4"'.H4 lJl",'mL 
C;1.28 UG/mL 
AH.19 LlI"/mL 
4'1'.87 UG/mL 
S; 1 .43 lJl",'mL 
4t;.84 IJG/mL 
., 1 . '12 UI"/ml 
40.00 UG/mL 
" , , ." 0 LII';/ml 
42.46 UG/mL 
"4. ," LII';,'ml 
C; S. 8'7 UG/mL 
"2. 17 llJ"/ml 
IH.O' IJG/mL 
4}.60 U(";/mL 
49.C;9 UG/mL 
~2 ,118 LII';/ml 
C;j.60 UG/ml_ 
S; II. 1I-; 1.I1"/mL 
t;'2.24 UG/",l 

TOLS0040B4 
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91 
M'.' 
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COllloound. R. r • 5(':,111'-;. Ar,llla I ·.·.ne : In 1 ~ _ CI 

------------------------------ ----- ----- -------- ----"---- -------
1~60 .4-Nlt~oDhenol 211 . H4 1::'i'" ~41117 .., t . t '" 11I~';rnl 

... .; ) CC:;",C; 01ben~o'u~an 21 .10 11'll 2~6;;713 ;;1.5J UG/mL "', 
':'6 ) r~70 2.4-01nlt~otolu~ne 21.11 1 ]')'] ~"'.:."'J ':';1.11 I :l~,'mL ~ ... .. 
04~' ) C~4~ 2.6-01ntt~otoluene 211.07 10'L'2 57'",,8 4/.56 UG/mL ?;; 

':'104 I I~HO D, .. tl"lvlt'lt'\tt'\&I.-.te 21 . )9 ~ '187 24,', ':'6 ~H .. ,. ~ t ::.; .. ··:nL 9 

.:.'" I r'5lo:1;; 4-1"'1"1 In r' "onl!!nv \ -ol"ll!lnv II!! t 1"1 21.99 1211"" 11l941l3 41-4.131 UG/mL' 13' , ,. 

.~ n ) ~ ~~O F'IUOr'p.ne 2'/ . 113 1~'1l 21"''-H9 .:.1-4 .. ,' A l a .. ,·t~L .... ~ 

.; 1 I c;;q;; 4-N t t I""l!In lit n" 22.06 1213 56\1)4 ,.,,'.0-; UG/mL ~.,. 

.,2) ·L: 160 Pl"lenant n l"en"-d1.0 2':'.'H 1':"48 24' ~,"5 ':'11.1111 t :: ..... ':onL ~I-

" 3 1 Cf)10 4.~-O\nltl""-2-m"t'"'vlol"l"n 22.21 12'Z7 44}6'2 41i. '26 UG/rnl: H') 

.,4) I '" 1 5 N-Nltl"~~~dl~n~nvlamlne 2~'. · ... 9 ,.,.,;; 1&;H17 "1.~'1 I ::"/mL 'Y .. 

0; C; I C",'25 4-8r"mool"l"nvl-ol"l"nvletn,,~ 2'. '28 1330 70 J t)7' 51.44 UG/rnl_ H" '. 
'';6 ) 1~6 ~O ~ey.-.el"llor~ben~ene 23.72 1 ,72 E4;',' /3 ~H.'11.1 t :I",'ml. ... .. 
";7) C",~C; P.ntaet'\lor"ol"lenol '24.15 14\4 4~468 4..,.;;9 UG,'ml_ 

"" "';8 ) f:~~p Php.nantl"ll",IIIne 2':'."8 1.:.&;5 32,'::1-46 "1.i" U;"/mL 'Y'", 

.; ~ I C1'.I4C; Antl"lrat:"ne 24.70 14",,6 "'251)1 51.'6 UG/mL ~~ 

"'0) L:650 Ol-n-butv'~I"Ithalate 26.119 ''''''0 . 4114' , ,9 4".",t:t lIL"/mL 1:1' 
,., 1 1 r:~;;;; F' 1"0 I"l!In t n"ne 27.77 1761 347640 41i1.91 UG/mL 910:1 
~2 ) -C170 eh ,. ... .Jsentl-r11 '2 31.78 214} 14H,.,8 411.00 UG/mL 1:1'" 
~ i I CS~O T",.0l"l"nvl-d14 213.74 18';4 249801 5U.71 UG/mL 8~ 
~4) e7t5 Pvrllllne 28. ~9 1 H'JO }4HII&;2 .Q.Y.4U lIGVmL' 9',· 

~" 1 C720 8u t vlbl!lnzvlghth.late 30.0r; 1979 155091 4~.41 UG/IIIl- 8~ 
... 6 ) (:/25 3.J'-Dlehlo~~henzidJne 31.57 212' 1 U '1 "'26 114',26 UG/mL 9i 
. ~) C730 8~nzoCa)anth~aeene 31.7' 21)8 264171 51J.8r; UG/mL I3H 

) r.7J5 btsC2-Etl"lv'I"Iexvl l ghtl"lala 31.HO 214;; 1911"&;' .:.9.':'C; l:t"/mL 9 
. ) C740 Chl"vsene 31.88 21«;'2 249r;31 51.38 Uli/rnL 10:1"> 

.J ) ·C175 Pel"vlene-d12 JEL29 ~761 144,j46 4Ll.1I0 11I"/rnL .,.~ 

7\1 C760 Ot-n-oetvlohthalate 34.1' 2366 307'253 4~.47 UG/mL t:t" 
.'2 ) Li'65 8enzo(b)flu~I"a"thene 3~.21 2;;64 267"0 ~'1.41 UI~/mL "'..;;. 
731 C770 e"nzoCk)fluol"anthene 36.3) 2S 7;; 207397 44.54 UG/mL 9., 
'4 ) C775 Elenzo(alov,.ene 37.97 '2731 21"'~47 ;; 0 • ;12 UI"/mL. 'Y" 

}C; I c,eo Inr1"noCl.'2.3-ed)Dv~en. 46.19 '51' 2'28145 ;;"'.5C; UG/mL ~'l. 

'0 ) r. ;'85 OJbe"zO(a,h)a"t~.e.". 46. +IJ 1~28 180727 "';.&;7 lll"/mL .;I ~ 

7/) C791l 8enZO(Q.h.l)g.~yl.n. 48.55 3738 1900}'2 C;6.18 UG/mL .~5 

• Cornoound IS rsrD 

TOLS004085 
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ConttnUlnQ Callbrltton Check 
ra CallClounds 

Caltbr.tton Oat.: 10/11/89 
-------------------------- ---------------------

ractor: EC()JA 

---------------------------------
:ract No: Labor.tory 10: )~-;J8 

------------------------
:rueent !o: ~/~ 0 

MalllU. , Diff for CCC II 2;.' 

CClIOound RF 
--------------------------- ------- ------- ------- --- ----

2-:luorootlenol 1.31389 1.32001 .47 
Phenol-d; 1.49644 1.44299 3.S7 
Phenol 1.81028 1.~966 2.80 • 
btl(2-Chloroethvl lether 1. ;mJ 1. 4704; 6.79 
2-ChI0,.opl'lenol 1. 44297 1. 38217 4.21 
ltJ-Dlchlorobenzene 1. 46005 1. ;5314 6.38 
l,4-Dlchlorobenzene 1.46406 1.52364 4.07 • 
8enryl aleoho I .90;66 .85014 6.1) 
l t2-Dtchlorobenzene 1.4;168 1.48032 1.97 
2-l1ethylphenol 1. 29424 1. 219" 5.79 
btl(2ehlorOlsopropylleth 2.6;4;4 2.;8~) 2.52 
4-l1ethylphenol 1. 333U 1.27973 4.01 
···Nttroso-dt-n-propyla.t 1.22709 1.13836 7.2) •• 

lIeh 10 roet hane . 723;) .722i1 .17 
Nltrobenzene-d; .40941 .4180} 2.11 
Nitrobenzene .378" .39406 4.1; 
Isolltlorone .79719 .74861 6.09 
2-Nitr~henol .22530 .23438 4.03 • 
2,4-Dilethylphenol .35907 .)5n2 .52 
BenzOIC aCid .20);1 .17097 1;.99 
bls(2-Chloroetholyl .. th. .48490 .4736. 2.U 
2t4-0ichlorophenol .)1506 .33421 6.07 • 
1,2,4-Trtchlorobenrene .34Qn .)7226 9.2' 
Naphthalene 1.01406 1.861lf 4." 
iI-Chloro.nlline .42689 .44149 3.42 
Hexlchlorobutldieftl .• 19UI .22114,. 15.14 • 
4-en 101'0-J-_thylphenot--t.Jl'" . 33M 2.36 • 
2-l1ethylnlphth.11M ,., ~~ .'1~ 1I.S} 
2-rluoroblphenyl -·U~ll 1.271~ 9.96 
2,4 t6- Tn b ro.,pheno 1 t.2I4a· .24422 14.D9 
Hexachlorocyclopentldi"".J751f .3159' . .~ •• 
2,4,6-Trlchlorophenol . 3m, .40471 7.29 • 

- Respon,. Flctor fro. d.ily st.nd.rd file at 5R.OD UDI~ 

- AYerlQe Re,pon,. Fletor froa Inlti.l Calibr.tlon Fora UI 

, Oi'ferenc. fro. oriQin.l IYlrIQ' or cu~ 

-

- C.libr.tion Cheel Co-ooundl (.) 5PCt - Syat .. Pwrforaanc. ChICk Co~ ( •• ) 

Fora UII PlOt 1 0' 3 

32319 
TOLS004086 
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• !io: 

ContlnUlnQ CAllbrltlon Check 
HS. ColPounds 

. CAlibrltlon Oite: 10/11/89 

-------------------------- --------_ .. ----------
flctor: ECOVA 

----------------------- --------------._----_ .. ------------
~l'Itrlct No: Laborltory 10: >8F;38 

---------------------- -----------_ .. _---------
'stru~ent !O: GC/MS 0 InItial Calibration Date: 111/09189 

~lnl.u. RF for SPeC IS 0.05 

:':::IIOound RF \0 1 H CCC SPCC 

----------------------------- ------- ------- ------- --- ----
;:0 ~,4,5-Trtcnioropnenol .38411 .4378' 13.99 
725 2-Chloronapntn.lene 1.03689 1.12543 8.54 
;30 2-141 troanlline .36036 .36669 1.76 
;)5 DI18thylpnthal.te 1.35419 1.41313 4.)5 
;40 ~en.pnthylene 1.82797 1.99081 8.91 
;4; )-Nltro.nlline .3229; .3n1' 15.24 
;;0 Aeen.phtnent 1.11813 1.22826 9.85' 
;;; 2;4-01nltrophenol .15294 .15830 3.51 •• 
;60 4-Nltrophenol .1468) .14804 .82 •• 
;65 Olbenzofur.n 1.42882 1.56774 '.n 
;70 2,4-0inltrotoluene .39314 .43998 11.91 
;43 2,6-0inltrotoluene .J3n6 .J5)19 4.72 

• Olethylphth.l.te 1.44498 1.55870 7.87 
4-Chlorophenyl-phenyleth .58828 .63869 8.;7 
~luorene 1.17981 1.2804; 8.;) 

'1; 4-Nitro.niltne .289;; .35406 22.28 
610 4,o-Dll'lltro-2-eethylphen .15643 .154)6 1.32 
615 N-Nltrosodlohenyl'.lne .46422 .50057 7.83' 
625 4-BrolOphenyl-phenylether .22059 .2272' 3.01 
030 Hel.chlorobenzene .28569 .2615' ;.99 
~J5 Pent.chlorophenol .18040 .156., 1'.26 • 
640 Phenanthrene 1.0DS28 1.08117 7.5; 
~45 Anthracene .99;24 1.09512 10.04 
650 Di-n-butylphthil.t. 1.2'''' 1.3971' 7.S6 
6;; rluorantn.ne 1.0976' 1.1"" 8.95' 
S30 Terohenyl-d14 1.32611 1.'ll1JL . 1." 
.71; Pyrene .... Mt'.l.84131 '" 2.89 
::'~o ~tylbenzylphth.l.t. '~.~.~ 1.29 
:72; J,J'-Olchlorobenzidi .. ~ .]1174 .3G46 '.n 
:730 8enzo(.l.nthrlClIII ;. r~GI741.~ .50 
:735 bu(2-Ethylhexyl)phthll.l.nn21I."'" '.12 
:740 Chrysen. 1.'C2116 1.'~32' 3.1' 

~ - Response ~.etor fro. d.lly st.ndard fil. It SO.OO u;!eL 

?F - AYer'Qe Respons. Flctor fro. Initi.l CAlibrltion For. VI 

- 'DiFference fro. oriQln.1 .veraq. or curve 

.... _---------

-

- CAl ibr.tion Cheek Coepoundl (I) SPCC - Syst •• P.dorMn::. CheclL ColPounOI ( •• ) 

Fore Vtl PtQI 2 0' 3 

32319 
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ContlnUlnQ Cillbrltlon Check 
HSi. Collllounds 

Cilibrltlon Date: 10/11189 
-------------------------- ---------------------

racto';: ECOVA 
---------------------------------

:ntract No: L.bor.tory 10: )BF;38 

~5tru .. nt 10: GC/MS 0 Inltl.1 C.llbrltlon Date: 10/09/89 

MlnllU. RF for S?CC 15 0.05 MaxllUa , Oirr for CCC 11 2;._ 

Comoound I5Ih H CCC SPCC 
._--------------------------- ------- ------- ------- --- ----
'60 Ol-n-ectylontnal.t. 1.67273 1.99n2 19.40 I 

-6; Benzo(bl'luor.nthen. 1.43498 1.6n29 16.54 
'70 BenzoCkl'luor.nthene 1. 09423 1. 20'03 9.94 
'75 8enzollloyren. 1.18228 1.27820 8.11 • 
'80 IndenoI1,2,J-cdlpyren. 1.17818 1.212'2 2.90 
'8; Olb.nzo(.,nl.nthrlcen. .91322 .94861 '.88 
'90 Benzolq,h,lloeryl.ne .97967 .99271 1.JJ 

........ 
. ~;~ ... 
..,.~. ,:.. . 
y;!:~. .:j', --

-..-- -. . . 

= Resoons. Factor fro. daily stlndard Fil. It 50.00 ~Il 

• ~rIQ' Respons. F.ctor fro. Initi.l Cllibrltlon Fera VI 

, Di'ference fro. oriQinl1 lverlQI or curve 

-

- Cllibr.tlon DIeck Collllouncis (I) SPCt· $yatta Ptrfor .. nci ChICk Coapouncls (II) 

Fora VrI PIQI 'or , 

TOLS004088 
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.. 

• ..... ~t ...... ...... ':'""'P~e:a.,.., ... 
( -. , . ~,...""A ' .. .. , ..... .. ~ .. BeTHEA :: ~,!+ 'A. i?t: .o,.! !'< I 
I 

. _. _.- ..... ..... _. tic' .- I 
200 400 600 1900 10C'O I 

I I I I 

• -.' - .0< ... ' ! ---_.-, I 
~?~":'."-.J I 

I I 
I £.&~ ........ J I 

~ I 
4 "-:'''~''''~ ! 

~ - I 
j;:'OOO().l 9: ... ~ I 

~ 10 ... a I 
noooOot I F.:. Ir.t I , ., :.c .. I I· I , 
~~'.".''J'.~ .. ..., :t.._ ~, p I , _I _I .. , ..., ~9 _:1 - ... ... 1 \ ~, I 
C4VV'_'\I"I .t~ 14 II I ;;_ ... ~~ ~ f.Pl ! ;:: ~, .. ':"1 
. ---_., ~ ~~ ,,~! ~~a ~~.~ I lr.- , J !l!'" 

, .I!:1 
~"'''''''''1 I .... ' II ',1 L i=~ ,~ i I II! I I .... 111 , ; .... 19 
_ ... __ .. 1 I If:.: ... 11t::11I 1111 ! I lUi I~ 1.1 -_ •••• r , 1111 I '''' III II , I III I I lilt I I H. 
, "",.. ,_. ""."" I • Ill. I! nil! .111 II ~ , ,.., • I III; I I II --_ ••• J I 111 ~ II II ~ lIl" •• II , III I I III: • , •• , ...... ,.,.,..J I 1111 II 11"" "~'.II I I III • I •• oo. "'le 1111 1\ 1111111 I'~I'" I I I." U\ 
.~".,t\J I I U' "I 1111 " It II !~ n Iia I • Inll II I 1111 

JI , .,~ III ann!"11 II tft I! 111111 8 II 111111 II II 11111 
o-JJ! , '!::O..l' ~·V 1or!],I!! I!.I'" ww' 'l. .. U I~ .. t~'·~I.l~I·. 

10." 11.0 12'.0 13.0 14.0 1!' .0 16.0 1'1.1:1 li.o 1;.0 20.0 

Oat" FIle: >8F'538: :02 
Name: 55T0'50 

Quant Outout Ftle: A8F'538::QT 

M\se: INST.IO: GC/M5 0 

I d F I Ie: I D:lEP~: : G;M 
Title: O~ILY CALI8R~TION 5T~NDARD 
Last Callb~atlon: 891utO 09:42 

Oce~ato~ 10: OENNIS 
Qu~nt TIme: 891011 09:22 
In,ected at: 891011 08:27 

rIC caQe 1 ot..~ ...... 
--~. 

8rLt 1 

TOLS004089 

BZT01 04(e)04091 0 



.,.~.~!. '~"I ':"I.ID,=,""'~":'~."'''' 
i ,. ~ , • ......... "' .... ... "" 

.,..,.. ,.. ._.. "YRiX !IJ!' fA. !'! '''! k I ... --- -_ .. -_ ... __ e. fit'" , 
1200 140'~ 1i~'~ U~~ 20~'~ I , , o. I I , , 

I 

I •...•.• _ .• i I . ______ ' , 
.,-:o~:'""..,..J I 
•••• 0 J I 

££r ..... f\ I I 
~ .,. 

"" of'! I 
." ... ",~~ <:; ct! in on - I ~ • " 

~ .... ~ ... - .. 
I .., -

~~()OO~ ~ - ~ ~I I ... -~ - I :; 
" 

.. .... ! to .... , 32000001 I I n .... II 'r - , 
1 I .-4 l ~~ r.: 4! I I I 

zeV'.flJ' .... I .~ t =R I!J ~I 1 1 .J , I ~ I I ~ L ti ~ °JI , , J , C:4VVV",", I F I .. 'I 'T I ~I I I 
_ .•... '::t :-tI I II tt I , ~ I. I I 
c:.., ........ ....,~ ;'~ I ft n. IW ~ I , :!: II I I 
•. ' ." ..•.• ' ,I -:-.~, w 11..1_ ~ I I I 1ft I I 
• ..... ···1 .. j fie ~ n ~~ I I I I 1M I I 

I ....... """ I'"!, I I ~~ I I • I rl I I 
._- _. -J n nil I I ,,;::; I , I 1 II I I I 

.M"'",", I 2", • Inp;l I I I '" I I I 
•••• 0 J IrI .11\ ~ • II C!!l • I •• I III • I I 
• tI""~ " 11111 " I'lll.~n I " " I III " II " I 

.. ..,1 :11 VI II III ~ 1\ ft " II I I 11\ II n II II. . 
o-J'.I~~ .. ~ Clol ' '~ .. ..,a •• !l.!!:!~ '1 ,~ ~\.MI.VI ------~ 
20.0 21.0 22'.0 23' .0 24.0 25.0 26.0 21.0 zi.o 2'.0 30.0 

Data Ft Ie: >e~C;'8: :02 
Name: 55TOc;O 

Quant Output F'le: ~8~~38::QT 

Mt$~: INSf.10: GC/MS 0 

I d F lIe: lO'lEPj:n: (~M 
Tttle: DAILY CALIBRATION STANDARD 
La$t Calibration: 891010 09:42 

Op~rator 10: DENNIS 
Quant TIme: 891011 09:22 
In1ected at: 891011 08:2' 

TIC paa. 2 of.4. 
~ .... 
1:'"~ 

Ji ••• 
. '!C.: .• 

erLt 1 

TOLS004090 

BZT0104(e)040911 



... -........ ~ •. __ .~A filii .. - --- -_ ...... . 
, 

t .... ,.. _. __ . ! ----_., -
.~,..--.J 

.., 
. .. . I N 

££!" .. !".,J 1 
J I 

"n.n.t'ln,"\J I 
4 I 

,,, '='0 '=' 004 I 
-l I 

'3!OOOo-t $-
1 ~ 

28V .... J<-'1 !t. , I, 
C4IJVVY"1 'I 

'_ ..••. ' 'I , ......... ..., " 
o •• , ••••• .1 _II _ ••••• , 7:11 
......... "'., ~, 
--- - _. J II I 

o ... ,.,,..~ .1 : 
••••. I WI I 

4t'n..,~ rv 1 
J • 11, 

-:-1-::---

2200 , 

S@+"Rk ..... .... -.. 

~ 
'" t!'<I 

I 
t 
I , 
J 
I 
I 
II 
II 
1\ 

TIC 
2400 

-

..Q 

:I!! , ... .. 
n 
1ft .,1, 
II 
I I 
/ l 

.... 
~ ". J~ " " II ~ 
1\ " Il" . --

3i.~ 32.0 33.0 34.0 35.0 ,,'.0 31.0 3'.0 :3;.0 40.0 4i.o 

, 
r 
r 
r , 
r 
r 
r , 
r 
r 
I 
r 
r 
r 
I 

_I 
~ 
I 

O~t~ F"t Ie: >BF&;38: :02 
N~me: SSTOC;O 

Quant Out~ut File: AB~~'8::QT 

M\~e: INST. to: GC/MS 0 

t d F 1 Ie: I 02 EPA: : GM 
fitle: DAILY CALIBRATION STANOARO 
Last Caltbrat1on: 891010 09:42 

Operator 10: DENNIS 
Qllant Time: 89101109:22 
Inleeted at: 891011 08:27 

rIC Dace' 

" 

BTLt 1 

BZT0104(e)040912 
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~ .... ',_, .. ., <Ira"" ~. .~ . ,.,. ,. 

~.'. '!!+HF.R . .... .. - . _. -.- .... -. tie·--32.,., '4"" I I , 
•• ' .•. ~.'. I --_. _. I 
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TItle: DAILY CALIBRATION STANDARD 
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~1"'~tOI'" ro: 
, "I" ou t ~ 1 Ie: 
t),It t a Fill!'!: 
~~A rr,,~: S'-i rnc; 0 

DENNIS 
"'SF-'en8: :QT 
>I:fF;38: :02 

:"\, .,c: IN'-ir. In: r;C'MS 0 

r 0 F 1 I..,: I U','t:::PA: : I~M 
lit II!: OQ: L Y CAl. (Bk'A r ION STANDARD 
: Ast C~llbl"'atlon: 891111009:42 

Cnmr.lound 

IJII,~nt r I me: 
lnleetll!ltj <!It: 

Ollut Ion Faetn,.: 

-

~""1:1l1 11"':'/'.' 

8""011 08:'27 
1.1111111111 

Un, t~ 
------------------------------ ----- ----- -------~ -------- -------

1) ·CI~O 
1. ) I :!-)e; 0 
31 CS4t.; 
4) Ln; 
~ ) C3'/.e; 
6) CHO 
7) C3 3; 
e) CJ40 
9) C34'; 

10) c~;o 

11) C3C;C; 
.) C360 

C36; 
C,~70 

,) C37; 
16) ·(:140 
l71 CS70 
: 8 ) t.~41 0 
t 9) c.n e; 
'I) l'4'20 
~ 1 ) C4'2e; 
''2) (:430 
23) C43; 
,'4) C440 
. ~c; ) C44; 
'0) L'4e;0 
27) C4c;e; 
'8) 1.460 
!9 ) C46e; 
~O) C470 
q) -Cle;o 
~2) r:s2; 
33 ) csc;c; 
~4) ("."510 
'C;) ce;le; 
~6) (:"20 
37) ce;2; 

C~30 

;. I Ce;JC; 
) C:C;40 

~ J.) CC;45 
:. '2 ) C:C; 5 0 
~3 ) C;C;; 

'1 ? 11 9 
: - '. .. / ..... 

1.4-Dlc~lol"'obenZene-d4 

2-F'lucl"'oonenol 
Pt'I.-.nol-d5 
PI"IJII!nol 
bt.,(2-C~lor-oetnvl)ether_ 

2-Chlor-oonenol 
1.3-0\e~lorobenzene 

1.4-D\ehlorobenzene 
Benzvl aleohol 
1.2-Dlehlor-obenz~ne 
2-Methvlohenol 
b\s(2ehloro\soorocyl)eth 
4-Met h vlonenol 
N-Nltroso-dl-n-cr_ocvlami 
He'ICoI!Iehlor_oet~ane 

Naohthalene-d8 
Nltrobenzene-d; 
Nltl"'obenzene 
I~oonorone 

'2-Nitroonenol 
2.4-Dlmethvlohenol 
BenZOIC aCid 
bt~(2-Chloroethcxy)m.1h. 
2.4-Dlchlo~ooh.nol 
1.2.4-T~ichlo~cb.nz.n • 
Nachth.~~~ 
4-Ch lc~i tin. 
Hexacht8.obutadlene 
4-Chl~~-methvlphenol 
2-MethY~·Dhth.lene 
Aeenao~thene-d10 

2-F'luor_oblohen vl 
2.4.6-r~ibr-omoDnenol 
Hexachlo~ocvcloDentadlen 

2.4.6-Tr_lChlor_oDhenol 
2.4.5-Tr_1Ch!orOOhenol 
2-C~loronachthalene 
2-Nitr-oanlllne 
Otmetnvlohtnalate 
Aeenaontnvlene 
3-Nltroan\ 1 ine 
Aeenaoht~ene 

2.4-Dinltr_oohenol 

1'l.61 
"'.1'.1 

11. 80 
11.H) 
12.00 
11.17 
12.;) 
11..66 
12.98 
1).12 
1).29 
1).~7 

13.64 
1.L .12 
1:" 93 
15.1::17 
14.04 
14.U9 
14.69 
14.91 
1;.00 
15.'27 
15.24 
15.C;3 
15.77 
15.93 
16.06 
16.41 
17.32 
17.73 
2U.5; 
1B.73 
22.6) 
113. ~5 
18.52 
18.62 
19.02 
19. ~ 0 
19.86 
20.14 
20.39 
20.63 
20.65 

30~ 

16 
227 
'l ~ 0 
246 
1.62 
297 
S09 
340 
j;4 
370 
~78 

404 
411 
4'1 
618 
44'2 
446 
50S; 
e;26 
534 
S;60 
;57 
?85 
608 
624 
6'6 
670 
7'57 
797 

1067 
893 

1267 
856 
873 
1:182 
920 
947 

1001 
11128 
1052 
lu7'5 
1077 

66277 
109~"8 
119;46 
145~'H1 

121821 
114.,119 
12867'2 
126~'J.8 

70431 
1226f9 
101017 
214~67 

106021 
94H19 
59841 

255i62 
133437 
12C; ,'86 
2'89t;8 

74Hl6 
11402'5 

54C; 715 
151200 
1066.18 
1188215 
338i'1:I6 
1409'215 

70:l69 
108039 
196166 
16;494 
'26'29MO 

5052'2 
77777 
83734 
90" .19 

'232914 
7S;1:fC;7 

292331 
411833 

76988 
2;4UH8 

32747 

40.00 Uli/mL 
4-,1 . U 1 Ul~/mL 

4.1.95 UG/mL 
46.2'l UG/mL 
47.73 UG/mL 
~6.71 UG/mL 
; 1).38 UG/mL 
t.;0.01 UG/mL. 
47.30 UG/ml. 
48.H8 UG/mL 
48.78 UG/mL 
"0.74 Ul~,'mL 
47.14 UG/mL 
47."8 Ut.:i,'mL 
48.8; UG/mL 
40. II 0 UI"/ml. 
51.04 UG/mL 
; 1. 28 Ul~/mL 

;1.84 UG/mL 
t; a .'2 UI;/mL 
50.49 UG/mL 
4".~1 U(:;/mL 
49.28 UG/mL 
e; 0 • .,,9 UI:i/mL 
t; 1 .66 UG/mL 
49 . .It; lIl:i,'mL 
4-,1.)7 UG/mL 
C; J • ~ 1 Ul~"mL 

15'2.02 UG/mL 
49. "'C; Ul"/mL 
40.00 UG/mL 
47. 92 Ul~/mL 

45.96 UG/mL 
46.86 UL"/mL 
49.27 UG/mL 
49. 77 UL~/mL 
49.61 UG/mL 
C;U.S' LII';/mL 
51. 04 UG/mL 
4tL 6' U(;,'mL 
51.66 UG/mL 
49.C;, lIt.:i.lmL 
48.74 UG/mL 
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Comoound R. r. Se .. nt A,.ea Cnne lin t " .1\ a 
------------------------------ ----- ----- -------- ----.---- ----_._-
1.:"60 4-Ntt,.oot'lenol 211.MO 111"'1 j 11",'/4 "'.4,1 I.lr';/mL Mil 

- I ) CC;6C; O\llenzofu,.an 21.0e; I1te; 32~d14 41;1.2' UG/mL ."t 
':'6 ) L"; 70 2.4-D,ntt r otoluene 21.lI7 1117 'i11118 C; ~ • U2 UI';/mL lH 
47) CC;.:.~ 2.6-D1 n ttrotoluene 20.02 1017 ''31)64 e;1.;4 UG/mL "'3 
.;.8) :.~~O Dlett'lvlC't'ltt'lal"""e '21 . ,'3 '1181 32 ... ·""~4 "·l. /'1 t lI';/mL .,., . 
49) Cr:;~r:; 4-1:t'llo,..oot'l~nvl-ot'lenvlett'l 21. 9, 121J0 1.52124 ~M.8' Uli/mL 1:(4 
~O) I ,,90 Fluo,..ene '21 . "'"7 ':'1.'04 264HH4 ~Y.4'" 1.1I;,'mL ~'<I 

c; 1 ) (,,,.:.Ie; 4-N\ t,.r,,~n111ne 2·l.01 12013 "'244 e;·l.8' UG/mL 9n 
'"''2) ·L: 160 P~~nantt'l"' .. ne- .. 110 24.4; 1442 31UH2 4U.IIU IIL';,'r.~L H"1 
., ~ 1 Ct'Jlll 4.6-D1n1t,..r,,-2-mett'lvlot'len 22.16 12"22 ;9874 e;'~ • 4C; UG/mL 8'l 
':4) I.:'" 1; N-N1trO~~d10t'lenvlam'ne 2'l . '24 1 "L.~ 0 1~4'~7 4"'.66 LII';,'mL .,.: 
C; C; ) C6'~'; 4-H"'omr"ot'lenvl-ot'lenvlett'ler 23. '21 13'2 , 8814.4 4"'.16 UG/mL Hl 
"6) 1.:6 j 0 HeY~ct'llornbenz~ne 23.6C; 1~6; 1041 .... ' ,,"6 . .,4 LII';/mL ." ...• 
; 7 ) C6~C; Pentact'llorr"ot'lenol 24.10 141J8 60'01 4'1.11 UG/mL "'''' ~A) l'tl40 Pl"lenantt'l,. ... ne 24.";2 ] 449 41Y~J7 "".'27 Ul';/mL 9'1.' 
C;9J C64e; Antt'lrar:ene 24.64 1460 424'8-; 51.23 UG/mL 9' 
f.O ) l:6C; 0 Dl-n-butvlot'ltt'lalate 26.U2 1.,93 ;41.,,42 C;2.H2 UG/mL 8 ... · 
61 ) C6;; F' I IJ 0 r ~ n t t'I e n e 27.'1 175C; 46'904 5'2." UG/mL 97 
62) ·C170 Ct'lrv~ene-d12 31.70 '2137 205160 4U.1I11 UG/mL 91 
63) CS-'O Te r onenvl-d14 28.6' 1847 3"691 48.'0 UG/ml.. S8 
t.4) C71; Pvrene 28.'1 ltf13 471"'615 4"'.u3 UG/mL' 91 
be; ) C720 Butvlbenzvlot'ltt'lalate 29.98 1973 227446 5' • 02 UG/ml.. 94 
~.6 ) C725 '.3'-OlCt'llo,.obenztdtne 31.48 2116 8'1'64'0 31.1:IC; lIL';/mL 9" 
~7) C731l 8enzoCa)antt'lraeene 31.63 2131 362-;30 4'1.62 UG/mL 13 ," 

("735 bl~(2-Etl"lvlt'le~vl )ontl"lala 31 . .10 2137 281.,,93 r;'L" 1 LIl .. ,'mL 9~ 

C740 Ct'I"'v~ene 31.78 2145 344482 4'i.91 IJG/mL 1-:1'" 
-CI7C; Pervlene-d12 38.10 2749 17jr; .6 40.110 l.Il~/mL ~I 

71 ) C760 Dl-n-oetvlontt'lalate 33.99 2,e;6 4"237 e;8.81 UG/mL 8'; 
-'2 ) L76C; 8enzo(blfluorantl"lene 36.0-; ~C;C;3 '62 ~C;4 C;;;.67 Lll:i,'mL ~ ... 
73 I C770 8~nzo(k)fluo,..ntnene 36.18 256'S 2611961 ;·,z.48 UG/mL <')e; 
·'4 ) (.:77C; 8enzo(.'ov,.~ne 3'.80 2720 277'268 C;2.65 UI:i,'mL 94 
7C; I C780 IndenoCl.2.3-edlDv,.ene 4t;.94 3499 262977 4H.07 UG/mL ~'l. 

,'0 ) I.: 1'8; D1benzo(a.t'I'antn,.acene 46.U8 3C;12 20C;772 47.62 UL';,'mL 9' 
771 C7~O 8e nzo(Q.t'I.\)oe"ylen e 48.28 37·l.' 21'S339 4).26 UG/mL "'1 

• Comoound 15 ISTO 

, -, 
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u 
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~: 
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!tI: 

CcntlnUlnq Calibration Check 
HS1. CD~oundl 

iAlibratlon Date: 10/12/89 

--------------------------
rlctor: ECOUA 

----------------------- ---------------------.... _--------
Llboratory 10: >BF;;O 

~trument 10: ~/MS 0 In It 1.1 Ca llbrat Ion Date: 10109/89 

MaxI.,. , Diff for co: II 2~.' 

CClllOounCl \0 i if CCC 5PCC 
---------------------------- ------- ------- ------- --- ----
;0 2-r:\ucrcohenol 1.31389 1.J9U4 ;.90 
1; Phenol-CIS 1. 49644 1.51388 1.17 
15 Phenol 1. 91 028 1. 9'412 9.015 • 
215 blll2-Chloroethyllether 1.5m3 1.5nS2 .32 
30 2-ChloroOllenol 1. 44297 1. 44Q)} .18 
;; 1,3-Dlcnlorobenzene 1. 4600; 1. ;9U8 8.99 
40 1,4-0Ichlorobenzene 1. 46406 1.62206 10.79 • 
;i; Benzyl Ilcohol .90566 .8n89 3.51 
;0 1,2-0Ichlorobenzene 1.4;168 1.53865 ;.99 
;; 2-l1ethylohenol 1.29424 1.27898 1.18 
,0 bll(2chlorOlsopropyl)eth 2.654;4 2.78)0) 4.84 
); 4-l1ethylohenol 1~n)l) 1.26276 ;.28 

H-Hltroso-dl-n-proDyla., 1.22709 1.15741 5.68 •• 
Hexachloroethane . n3;) .76112 ;.20 
Hitrobenzane-dS .40941 .43284 5.n 

• 11 Hitrobenzen • .37836 .4U64 9.n 
1; Isoohorone .79719 .74663 6.)4 
20 2-Hltrcohenol .22530 .232" 3.n • 
2; 2.4-01 .. thylphenol .3;907 .36)42 1.21 
30 Benzoic aCid .20351 .20991 3.1~ 
;; bls(2-Chloroetholy) .. tha .48490 .49479 2.04 
",0 2.4-0Ichlorophenol .)11506 .32082 1.83 • 
4; 1.2.4-Trichlorobenzen. .340n .36491 7.10 
;0 Naphthalene 1.01416 1.11629 '.If ;; 4-Ch IcrOlni I in. .42689 .~2 4.15 
~O Hellch lorobutedllne .lJ12~ .2.",... 8.71 • 
6; 4-en loro-3-.thylphIML .• J)tO .31_ 4.r; • 
:0 2-1'1e thy I naphth. Ie". ~'"" .59)12 6.68 
25 

J-. -
16.31 2-r\uoroblphenyl -1.11611 t."'" ;, 2.4,6-Tnbroaophenol .~ .~.21MJ· 25.98 

:0 Hexlchlcrocyclooentadi~ '" . ~~'" 22.33 •• 
1; 2.4.6-Trlchlorophenol . lm' .48221 6.61 • 

- Resoonse rlctor fro. dilly stlnd.rd file at 50.00 u;l1l 

~rlqe Resoonse rlctor fro. In,ti.1 Calibration For. UI 

- 'Difference fro. oriQinal lverlqe or cur~ 

-

- Calibrltion Check Co.,ounds (.) SPCt - $yste. Ptrfor .. nce Ch.ck Coaooundl ( •• ) 

ror. VII Paqe 1 of J 
TOLS004095 
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ContlnulnQ Callbrltlon Check 
!oS. ColOounas 

Calibration OIt.: 10/12189 
--------------------- ---------------_._---

~.c~or: ECOUA 
----------------------- ---------------------------------

.,trlct No: labor.tory 10: >BF;;O 

~tru .. nt 10: ~/~ 0 :nltlll Calibration OIt.: 10/09189 

~IIIU. , 01;; for CCC IS 25.' 

Comoound .0 I H CCC SPCC 
---------------------------- ------- ------- ------- --- ----
20 2,4,,-Trleh!orcpnenol .38411 .42160 9.76 
~; 2-Chloronaoht~.iene 1.u3689 1.164;6 12.31 
~o 2-Nltroanl!lne .36U36 .36681 1.79 
;; Ol.-thylphthalate 1.3;419 1.34574 .62 
~o ~e.,aOhthyiene l.e2~' 2.03156 11.14 
~; 3-Hltrcanlllnl .3229; .34)41 6.H 
;0 Atenaphthen, 1.11BIJ 1.25~3 12.47· 
;; 2t 4-Dlnltrophenol .1;294 .16487 7.80 •• 
,0 4-Nltroohenol .14683 .12783 12.94 •• 
1; Dlbenzofurln 1. 42882 1. 59068 11.JJ 
'0 2,4-0Inltrotoluen, .J9)14 .40507 ).J3 
i3 2.6-Dinltrotolulnt .JJ726 .3359' .48 

~Iethylohthll.te 1.44498 1.42971 1.06 
·Chloropheny!-phenyleth .,8828 .6)589 8.09 

Fluorent 1.17981 1.H509 13.16 
., 4-Nitro.nll Inl .289;; .H022 14.05 
.0 4,6-0Inltro-2-.. thylphln .1;643 .15;47 .61 
.S N-Hltrosodlphenyl •• lnt .46422 .51184 10.26 • 
~; 4-BrolWlpnlnyl-pnenyl.th.r .22059· .22842 3.~ 

:0 Hel.chlorobenzen, .2856' .255" 10.54 
:; Pent.chlorophtnol .18040 .14121 17.81 • 
.0 Phenanthrent 1.0052. 1.11441 '.87 
,; ~thrlCent .99524 1.12117 12.6' 
;0 Oi-n-butylpnthllitt 1.29896 1.32697 2.16 
:; Fluoranthen. 1.0"6' 1.04812 ~.~. 
:0 Terphenyl-d14 1.32611 1.l41t 1." 
.; Pyrena .jf.m24.·1.mG- 1.59 
:0 Butylbenzyiphthllitt . '; .• ~2 .8l942 ~.1l 
~; 3,J'-Olchlorobenzldine ~,,:.l2124 .44176 34.79 
:0 Senzol')lnthr,cene .1_4.1,,,," 5.1S 
:; bls(2-Ethylhelyllphthlla 1.11'12 1.13t1t-- 1.64 
-0 Chrvsene 1.30206 1.26441 2.89 

Response F.ctor fro. dlily stlnGard Fil, It 50.00 U:;~ 

- AYirlQe Resoon,e Factor fro. Inltill Calibrltion For. VI 

, DifFerence fro. oriQinl1 Ivtr'Qa or curvt 

-

- Calibrltion Chick Co-ooundl (.) SPCt - Syst •• Ptr;or .. nc, Chtck Co-ooundl ( •• ) 

For. VII Paqt 2 0' 3 

TOLS004096 
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ContlnuinQ Calibration Check 
IQ. CollClounds 

, No: . Caltbl'.tlon Oate: 10/12/8~' 

-------------------------- -----_._ .• ------------
raetor: ECOVA 

----------------------- -----------------_._._------------
Cont!'aet ~: Laboratory 10: >8F;;O 

----------------------
Initial CalibratIon Oate: 10/09/89 

C.:lllOound '" i H cre SPtt 
------------------------------ ------- ------- ------- --- ----
(760 DI-n-oetylphtftalate 1. 672n 1. 91212 14.31 f 

:76; 3enzo(blfluorlnthene 1. 4)498 1. 41838 1.16 
eno 8enzo(klfluoranthene 1. 09423 1.33215 21.74 
e77; 8enzo(alpyrene 1.18228 1. 2373; 4.66 f 

C7S0 Indeno(1,2,J-cd)pyrene 1.17818 1.14988 2.40 
C78; Dlbenzo(a,hlanthracene .91322 .9077' .60 
C790 Benzo(q,h,llperylene .97967 .94077 3.97 

~f.· . 
. " - ... 

RF - Response Factor froe aaily standard Fil. at ;0.00 U;;-L 

RF - AYerlqe Kesponse Factor fro. Initial Calibration For. VI 

, DiFFerence fro. orlqinal .~r'Q' or cur~ 

-

- Calibr.tion Check CollClounOs (f) SPCt - $yate. Perfor .. nce Check CollCloun61 (tt) 

For. VII PIQI 3 0' ) 

,~ 2 .~ 1 0 -- ~. / 

TOLS004097 
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~,.~~- ,,..u -".~"'fI'!.~!."'. 
, - J , • . !,,".-••. -. " . " .... " ... ..: .. isuAMA !U!+ . !~! ¥t,A! e i .. - .•. -_. -_ .. ..... fie·-· I 

200 400 600 e~o 100" I 
I I I I I I ... 

!.·,o,,~ I 
~ I 

1 '2'~"'~I~ I 
~ I 

.. "',.. .... "'J '" - I 
j . ! I 

.. -=~~~~ ! a !Q I .. -... ~ 
I • • I I .... . .-

...... - - .. 1 to I I 1:2 I I -- _ ... ~ .. 
-~ d 1 ! I I , .r- .... , 

-•.... , .. ~ I .~. . ~. .... 10,." ~ I I I ....1 I 
I -~ .... ~ '::': Ir::; tl.~1 ~ :;:;~! ~ l.l! ~ ... I .~ I ~I I 

"J . :.( ... 1I ~!! ,..~ I II on t2D 'T 10 I -, I ... .:;;.;~ ... . , ·r!·~; ~ '" 1\ ~ I I I III i I I~ I I I ~I 
'J I , .. I III I ~ i~ , III I I 1111 I .... IJ! .. 

.&. WV\I.., "'l I I' I It@111 III I I II!' ,51 ~ , I II II L ar.# .1 " I , III • I I "I , hI 
~vo"'...., I II I. IUI"I I • ,... I , II!~ 

I 
III 

'j I ~I II IUl , 'I I. 1111 I I , II~ III 
btJOUIJj I "I II IUI'l J: •• I , Mil!!! III 

"1 I III II .1'" II" III , I I. III 
4000004 I III " DIM II" I I Irl I I ,- III 

... I 1 \1 II 11I1l11t I • I" I I •• nl 
20000-1 a III II nl! 1111 I •. 1 III I • II!!!! I III 

-I I II~ IJ\ 1111 !PIli II Ill! JIJ II II M"" III 
oJ.-± ! '!O.l' U~'W!Jl ~ '~f' !:.I~'1~ Il.oIl ! li,I"WUlJd~n 

1".0 11:.0 12.0 13.0 14.0 1!Lo·16.0 11.0 11.0 1'.0 20.0 

DatI! I='t Ie: >B~'C;-;O: :C4 
Name: SSTOC;O 

Quant OutDut F'le: A8~~C;0::QT 

MI5C: lNST.IO: GC/MS D 

I d F'l Ie: I D2EPA: : GM 
Tttle: DAILY CALIBRATION STANDARD 
Last CalibratIon: 891011 10:02 

Ooerator 10: SHERR I 
Quant Time: 891012 08:26 
In1ected at: 891012 07:31 

TIC caQe 1 of'4 
-~ 
-' 

BTL. 1 

TOLS004098 
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-~T~~ ,"'U -l.I.,:, .. t\.,.t\~."'M 
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1· •• -

•• o. • __ .- .. . .... --- ty,= · .. 
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01 IQN T RE F-IOR T 

... rato" 10: 
, .. 'J t flu t F' \ Ie: 
ll",ta FIt ... : 
No'!ml!: SSI"OC;O 

SHERRI 
ABF~e;O::QT 

> ~FC;C; 0: : C4 

M \ ~ c: ( NS r . 10: 1';C:.,':"15 0 

10 F'1 1 e: I ll~'t:P~: : I,;M 
f,tle: O~ILV C~LI8RATtON STANO~RO 

t.~.!t Callo,.atlon: 13911111 10:1I2 

Cnmoound 

IO'"v: 6 lJII. .. nt lime: 

In1f!et"d at: 
OliLlt Ion ~",,~tCl": 

H." 1 ~! 1 '1 : :t-, : .,' I~ • 
8~ln12 n7:~1 

1. :t::UlI:' 

81Lt 1 

Conc Unlt~ I~ ------------------------------ ----- ----- ------- -------- -----_ .• 
1) -C I ~ I) 
'2.) lS~O 

31 CSA~ 

4) enc; 
C; 1 CJ '2e; 
0) (,00 
7) C'3e; 
8) CS40 
9) CJAr; 

1 0 ) r.: .~ e; 0 
11) c,e;~ 

.~) C:360 
CJoe; 
(:370 

~I C37e; 
:6) -C140 
17' C520 
'e) [:410 
19) CA 1 e; 
'0) 1'420 
~1) CA2e; 
'2) L430 
~31 C4,e; 
'4) (:440 
~c:; I C44e; 
'0) L4C:;0 
~7) CAc;e; 
',",) L:460 
~9 I CA6e; 
, tl ) C410 
',11 -CIC;O 
'2 ) L:~2; 

;~I CSC:;C; 
4) eCHO 
~C;J CC;le; 
6) CC;20 

: 7 1 ce;'2e; 
CC:;30 
cc;,r; 
CC:;40 

.1) CC;4C; 
·2) CC;C;O 
.J) cc;c;e; 

1.A-0'cMlo,.~benzene-d4 

2-Fluo,.ooMfltnol 
Phenol-de; 
PMenol 
b'~(2-CM1~,.oetMvl)ether 

2-CMlo"ooMenol 
1.3-01cMlo"obenzene 
1.4-DICMlo"Clbenzene 
B"nzvl alcoMol 
1.2-0ICMlo,.obenzene 
2- MethvlOMenol 
b15(2chlo,.0ISOo,.oo~1)eth 

4-Methvlohenol 
N-Nlt,.Oso-dl-n-o"oovlami 
He~achlo,.oethane 

NaohtMalene-d8 
N,t,.obenzene-de; 
Nlt,.obenzene 
I$~OMorone 

2-Nlt"oOMenol 
2.4-0imethvlohenol 
Benzoic eCld 
bl$(2-Chloroethoxv)meth. 
2.4-01cMloroohenol 
1.2.4-TriChlorooenzene 
Nao..,th~n. 

4-Ch 10.-" f 1 i"e 
Hexachl~obutadlene 

4-Chl~~~'-meth~lohenol 
2-Meth~~.chth.le"e 
~cenaoP\t"ene-dl0 
2-F!uo,.obloMenvl 
2.4.6-T"lb,.omooMenol 
He~acMlo"ocvclooentadlen 

2.4.6-T,.ichlo"ooMenol 
2.4.5-T,.lChlo"ooMenol 
2-Chlo"onaoMtMalene 
2-Nit,.oanlllne 
OlmethvlohtMalate 
AcenaClMthvlene 
3-N\t,.oanlllne 
AcenaClhtMene 
2.4-0\nlt,.oohenol 

12.70 
9.-"8 

11.86 
11."'0 
1'2.07 
12.2; 
12.60 
12.73 
13.04 
13.19 
13.36 
13.44 
13.71 
13. }9 
14.01 
1';."'-; 
14.11 
14.16 
14.76 
14."'8 
1-;.08 
1C;.32 
1-;.32 
15.60 
1C;.81j 
16.U1 
16.14 
16.49 
17.40 
17.~2 

20.63 
18.81 
22.72 
lEL43 
18.60 
18.71 
19.10 
19. ~8 
19.94 
'2 U . 22 
20.46 
20.71 
20.73 

317 
27 

237 
~'40 
2C; } 
'l74 
308 
~'2 0 
3C;O 
.~6-; 

38t 
'89 
41e; 
4~2 

445 
650 
4C; J 
458 
-;16 
';37 
C;46 
C:;69 
e;69 
.,96 
620 
636 
648 
682 
769 
tUO 

10aO 
"'0-; 

1281 
~69 

88C; 
89; 
933 
960 

1014 
1041 
1064 
1118S" 
1090 

34917 
6U.,C:;j 
6e;986 
8S;"'16 
68438 
62-"~; 
69'2;9 
7U594 
38033 
66"'64 
C;-;663 

121121 
C;49e;7 
C;0,72 
3312; 

132472 
71674 
6~4'i5 

123634 
'8-;41 
60179 
34,"-;9 
81932 
C;J l'l4 
60426 

1831"'0 
7362C; 
34441 
C;2099 
98:11; 
79031 

1J2~13 
20788 
4';412 
39733 
41649 

llC;04; 
36:.?37 

132944 
20(169; 

3392C; 
1242jO 

16287 

40. 00 IJI:;/mL 
"4:! • .IU LI~,'II"IL 

e;2.46 UG/mL 
"6.119 UG,'mL 
C;3.47 UG/mL 
"2.1U U£:;/mL 
e; 1. 23 UG/mL. 
c:; , • 2 ~ UG/ mL.. 
C;1..40 UG/mL. 
C; 1 . 97 U!:o,'mL. 
C;'2.4-; UG/mL 
C:;.1 • 78 Ut';/mL 
49.34 UG/mL 
C:;" . t:l4 lll~/I\".L 

e;2.69 UG/mL 
4U.UO UG/mL 
C;1..77 UG/mL 
C:;2.48 Ul-';/mL 
49.87 UG/mL 
49.65 1I1,./mL 
C;0.87 UG/mL 
61.39 Ul:i/mL 
C;'l.23 UG/mL 
4t:1. 00 U("/mL 
49.01 UG/mL 
"2.12 Ul3/mL 
5 U. 3; UG/mL 
47.24 L1ti/mL 
46.48 UG/mL 
48 • :.? 6 Lib,' mL 
4U.00 UG/mL 
C;2 . 89 Ul~,'mL 

43.08 UG/mL 
61. l' Ul:i/mL 
49.68 UG/mL 
4t:1. 14 Lll";/mL 
C;1.74 UG/mL 
c:; U . 02 LtGi/mL 
47.62 UG/mL 
c:; 1 • tl2 UL;;/mL 
46.14 UG/mL 
C:;1. 19 U~/mL 
e;2.07 UG/mL 

TOLS004102 

98 
9':-
99 
9~ 

86 
9,' 

~1l 

~4 

~J 

~.:. 
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ComDound R.T. Sc""n. ~I"""e C.··nc : In 1 ,. , .. 0 

------------------------------ ----- ----- -------- -------- -------
(:";60 4-Nltr'ODhenol 211.~7 1I113 1~~'l8 -'ti.17 UL';/rnL 8-

- , ) CC;I'lC; 01benzoFur'en 21.13 11213 1&;7141 ;0.7) UG/rnL 8~ 

.. 6 ) ['..; 70 2.4-Dlnltr'otoluene 21.14 11~9 4111116 ':'6.u3 UI",'rnL 13' 
~7) C'-;4~ 2.6-01 n ltr'otoluene '20.10 10:l9 331133 4).5; UG,'mL 7C; 
-13 ) L"'" ~ 0 D1~tMvl~MtMeJ8te 21.1:41 l1c;J3 141:' '9 ~&;''''6 U:~/mL "'.., 
:..9 l C"'~C; 4-I:M 1" r-/joMenv l-oMenv 1 e t M 22.02 1214 621319 4"'.78 UG/mL 9''': 
, (I ) L"~O Fluor-ene 2'2.U6 1· ... 17 1311:1"'2 "''l.,4 UI~/:nL ~ " 
;, 1 I C&;~o; 4- N 1 t I"' " e n 1 1 1 n e 22.09 12:l1) 32622 46.63 IJli/mL 13":t 
''2 ) -CJ61l Pl"len8ntMl"ene-d10 24."5 1~&;6 13&;'''; ~1I.1IL1 UI."/mL t:I ' , , ) ColO 4.I'l-D,n,tr/j-2-rnetMvlo Men 22.24 123C; 26266 ;1J.36 1J1;/mL, ~.., 

'4) U,15 N-Nltl"'OsodlOMenvlemlne 22. n 1'/43 8~4?3 "'1.13 UL';/mL "".' .; C; I C~I4?C; 4-SrornOOMenvl-DMenvlether' 23.31 1337 38;9Jl ; I) • '26 UI;,'mL 8~ 

'6 ) (:630 HeyecMlor-obenzene 23 . .74 1 .~ ,'9 4}17~ 47. "8 Ul:';,'mL 9 • 
;'7) C6~C; P-.ntecMlorooMenol 24.18 14'Z1 250;1 47.38 UG/mL 91 
'13 ) C640 Pt'lenentMr-ene 24.61 1462 1136"81 &;1.118 UC';,';nL 9~ 

:;~ ) C64; ~nthrecene 24.72 1473 189397 ;1.18 UG/mL 93 
" 0) (.6;0 Ol-n-butvlohtMeleta 26.11 11'106 22411:13 4/ . .:.9 UG/rnL 13,' 
) 1 ) C6C;; F llJO r en t hena 27.80 1'613 177191 43.8; UG/mL 96 
) 2 ) -CI'O Chr'vsene-d12 31.81 2151 71.it;6 40.IIU U(';,'mL 9~ 

) 3 ) CS30 Te"oManvl-d14 28.76 .1860 120246 ;1.80 UG/ml.. 90 
,4 ) C71; Pvrena 2tL41 Itf26 171;i'42 C;2. H UG,'rnL." 9'1 
!I; ) C720 Sutvlbenzvlohthelet. 30.07 198; '4872 47.32 UG/mL. 91 
,6 ) (;725 3.3 t -01Chlor'obenZldtn. 31. C;9 21}0 394U3 6~.'l1 UG/rnL 8l:f 
) 7) C730 Senzo(eJenthr'ecen. 31. '15 214-; 120199 47.66 UG/mL 90 

C73S; blS(2-EtMvlMe~vl)DMtMel. 31.81 21;1 92U)2 46."'2 Lll:';/mL ~, 

C740 CMrvsene 31.90 21;9 1127'8 47.06 IJG/mL 8:-
~ ) -CI'5 Per'vlene-d12 38.35 2774 561~9 40.110 Ul';,'mL ~., 

'1 ) C760 Ot-n-octvloMtMelete 34.14 2)73 134300 47.8' UG/mL I£jt'!) 

'2 ) [765 BenzoCblfluorenthen. 36.26 2;75 99622 42.41 Ul';,'mL ~.:. 

:"3 ) C7?0 8enzoCk)fluorenthene 36.38 2586 93;6; 5-;.3' UG/mL 96 
'4 ) (:77C; Benzole)Dvren. 38.U4 2744 86""07 48.40 Ul';,'mL 9~ 

"c; ) C780 In~eno(1.2.3-cd)Dvr'en. 46.32 3;36 80763 47.42 UG/mL 91 
'6 ) C7S5 Dtbenzo( •• M)ent~r.cen. 46.48 ,5;1 63 :I&; 8 47.81j Ul';,'mL 8/ 
77) C790 SenzoCQ.h.l)D.rvl.n. 48.'2 )'65 66076 47.38 UG/mL ,89 

* Comoound is ISTO 

.... .... '. 
lS'" ... 
1G •• 
~ 

.,:~ '., 
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BZT0104(e)040924 



8S 
SEMIUOLATILE INTERNAL SiANOARO AREA SUMMARV 

Name: Ecava Ca~po~.tion 

:0 F'lle 10 (Standard): ,SF515 

'5tr-ument 10: 70 2 

1 ISlCDCB) 
AREA • RT 

'············t·········· ..... . 
12 HOUR STOI S3699. 12.65 .······ __ ···t·········· ..... . 
UPPER LIMIT 107398. ............ ..... __ ........ . 
LOWER LIMIT 26849. .. -._ .. -.-.............. --.. 
EPA SAMPLE 

NO • 

IS2(NPT) 
AREA I 

•••••••••• 
217485. 

•••••••••• 
434970. 

•••••••••• 
10874'. _ ... _--... 

Date Analyzed:10/10/89 

Time Analyzed: 8:26 

IS3(ANT) I 
RT -AREA I' RT 

• ••••• .......... , ...... , 
15.92 1'39'8. , 20.601 

• ••••• ··········1······1 
267876. 

• ••••• ··········,······1 
66969. 

•••••• ··········1······ 

............ .......... ...... .......... ...... •......... , ..... . 
01 2062-01 48598. 12.64 18'9152. 115.91 109247.' 20.S8 

"" 2078-01RE 49744. 12.615 11540'7. 1'.90 100660. 1 20.59 
.2081-00MS "12_ .. 17 •• ~I1'=""' •• a ... ~1 ••. '. l,.uair;a. .. '"-.20.50 

~12062-02 1546815. I 12.6'1 20'827. 1 1'.901 "112878. I 20.57 
-.1512081-01 '7961. , 1%.6'''' 22ta __ -FtlJ'".'9,,1 t4..s ... , 20.~6 
0612081-02 6'~7". f. 1 •• ",.t. ,. ......... 15 •• 9iL-'·1.t'9 •• I 20.156 
0712081-01MS 478'1. '·1~ •• 7'" 1 .. t9r' .... · ... 11!!If •• ~ as sa •• · ~2 ••• 0 
0812081-01MSO 5'.)1. ~ 12.~ 211·.&a.~.1~;",,"7'· 1".19... t 20.58 
0912081-03 ,~t.~l-a. .... ·-.. , ••• ,,.s .... t' _c ....... 21 .. 58·J 101 _____ , __________________ _ 
111 ___________________ , _______________________________ _ 
12 I , ____________________ _ 

131 1 __ _ 
141 1 __ _ 

lSI t ---161 t __ _ 
171 1 __ _ 
181 ~. 1 __ _ 191 ~. , _______________________________ _ 

: 0 I t ---211 1 ---221 I ---
IS1 (DCB) • 1.4-0ichla~abenzen.-d4 
152 (NPT) • Nap~tnal.ne-d8 
IS3 (ANT) • Acenapnthen.-d8 

UPPER LIMIT • • 100_ 0' int.~nal .t.n •• ~d a~.a. 
LOWER LIMIT • - 150_ 0' inte~n.l .tanda~d .~.a. 

~ Column used to fleq int.rnal standard a~.a yalu •• with an a.t.~isk 

le 1 aT 1 

TOLSO()4104 
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8C 
SEMIUOLATILE INTERNAL STANOARD AREA SUMMARY 

~Iame: Ecove Co,.po,..t ion 

=' ~ 1 1 e I 0 (5 tan d a ,. d ) : ) SFS 1 S Oete Anelyzed:10/10/89 

;tl"'l,Jment 10: .~ .. Time Anelyzed: 9:26 

, r ;4lPHN) , I IS' (PRY) I 
, ARE~.' RT 

I;SCCRY) 
AREI=' • RT I AREA *1 RT 

,._-_ •••••••• 1 •••••••••• , ••••••••••••• r ••••••••• I •• ~ ••••••• , •••••• I 
112 HOUR 5TOI 24'3;S. I 24.S1 148)-;:8. '1.781 144746. 139.291 1.·.·········1··········1······ •.....••.•.•..•. , .•......•. , .....• 
1 U;=P~]~ LIMITI 496710. I 296716. 289492. 1 1.--····--··-1-········.).····· .......•.•..•.•• , •••..••••• , ••••.• 
1 LOWER LIMITI 121678. , 741"9. 72)7). 1··· __ ·······1··········1······ •••••••••••••••• , •••••••••• , •••••• 
1 EPA S~MPLE 1 
I NO. I 

1············1··········1······ •.•••••••• ····.-1·····.· ••. 1-.•••• 
0112062-01 1770'9. 1 24.;1 116867. '1.78' 10015)15. I '8.29 
0212078-01RE I 1S2042. 1 24.S0 )6780.- 31.8" 531915.-' 38.46 
0312011-00Mlt t 28212 ... ··· t 2. __ ~t.I1.C"-.e·]' .. ,......l9tl.9'!..:. l' ""-19 
-412062-02 I lS8S)7.' 24.491 102644 ... L.'1.'" 91595. 138.23 

12081-Q1 I 242' .... 2 .... ·~ t~ft,~ ,. "..-.m-.. 'l-191CJ5I't-r~1&1 
) 12081-02 I 29)'Hh".l 24.AA .... aI:1Si"1.1io.1r .. ~J. ... ~O* ._~h2~1 

... 712081-01MS L 2Q73a •• , ~4ts.ti- l~"' ... :~ Jr-.~. 12~.- "'_.21t 
0912081-01MSO 1 226'3 •• L 2 .... l"~: _l_ •• r~: .. -'r. 7~r" 12~~~.: .,- ) •• al 
0912081-0' I 22812a •. ' 24.,'~- ~~i"~»--~. ~l"~- to· 3a.~OI 
101 _______ ' ______ ' 1 _I I " 

111 , 1 1 _I' I 1 
1.21 _______ , I I _, , _____ _ 
131 ______ , " I 1 ---
141 , 1 1 _I ' _________ _ 
151 , • 1 1 , _______ _ 
101 , • 1 _, ' _______ _ 
171 1 f I _I , _______ _ 

18 1 t·;" ... " 1 1 
191 [1 1 1 "-----

t ----: 01 I -- . I I I 1 . ------- ----21 1 f '';:-' ~, I 1 -------22 1 a .1 " _______ __ 

[S4 CPHN) • Phen.nth~.n.-d10 
[S5 (CRY) • Ch,.ysene-d12 
156 (PRY) • Pe~ylene-d12 

UPPER ~IMIT • • 100~ 
of int.,.nel sten.e,.d e~ee. 
LOWER.~IMIT • - SO~ 
of int.~nel at.nd.,.d .,. ••• 

• Column used· to fleQ int.,.nel st.nde,.d 'I" •• velu •• with .n .at.,.iak 

1 at 1 

FORM U I I I SV·,2 1/87 Rev. 

TOLS004105 

BZT0104(e)040926 



89 
SEMIUOLATILE INTERN~L STANO~RO AREA SUMM~RY 

:) /-I!m.,: E:ove Corpo,..et ion 

:J Flle to (Standerd): >9;:-;'8 

2 

i:i1tDC9) 
F-lREA * 1········· __ ·,·········· 

I 12 !-lOUR 5TOI 66277. 
I············f·········. 
I UPPER LIMIT 132554. 
J •••••••••••••••••••••• 

I LOWER LIMIT 33139. , ..................... . 
I EPA SAMPLE 
, NO. 
' ........... . .... -..... 

58464. 
68682. 
66;86. 
;7109. 

RT 
•••••• 

12.61 
•••••• 

•••••• 

•••••• 

•••••• 
12.62 
12.61 
12.61 
12.6; 

IS2(NPT) 1 
ARE~ .1 

•••••••••• 
2;;)62. 

• ••••••••• 
;10724. 

• ••••••••• 
127681-

• ••••••••• 

• ••••••••• 
2303-;0. 
26707'. 
263391. 
230716. 

Tlme ~n.lyzed: 

-
IS)(~NT) , 

RT AREA ., RT ...... , .......... , ...... 
1;.871 16;494. 20.;; . ..... , .......... • ••••• 

))0988. 
······t·········· • ••••• 

82747. 
······1·········· • ••••• 

. ..... / .......... • ••••• 
1-;.87 146783. 20.;; 
1-;.88 -- 177013. 20.;4 
1-;.86 17;9-;4. 20.;; 
1-;.90 161126. 20.;8 

ISl (OC8) • lr4 -OicMlorobenzen.-d4 
T~2 (NPT) • NepMtMalen.-d8 

UPPER LIMIT • • 100_ 
of intern.l st.ns.rd .r ••. 
LOWER LIMIT • - ;0_ J (ANT) • AcenapMtMen.-d8 
of int.rn.l st.ndard .r ••. 

• Column used to FleQ lnt.,..nal standard .r •• v.lu.s with .n .st.risK 

e 1 of 1 TOLS004106 

BZT0104(e)040927 



I3C 
SEMIVOLATILE INTERNAL STANOARO ARE~ SUMMARY 

n~m,,: E:ove COf"ocu·.t 10n 

~ 1 :" : 0 I'; t II r"I 0 a r oj ) : 

2 9:27 

I.S' (PRY) 1 I54! PHN) 1 

,:,.,REA .' RT 
I S5 (CR'r'l I 

AREA ., RT ·AREA tl RT 

, ............ 1··········,······1···········,······ ··········,······1 
12 :.Olj~ 57"01 31J3!2. , ~4.4SI 2051611. 131.70 173536. I 38.101 

1.···········,··········1······,···········,······ .•........ , ...... , 
, UPPER LIMITI ~20624. 41032(). 347072. 1- ........... 1 .......... 1 ..•........••• t··I······ ••.••••••. , •••.•• , 
, L.OWER LIMIT' 155l56. 10258(1. 86768. 
i-••••••••••• , •••••••••• , •••••••••••••• 1 •• ' •••••• •••••••••• ,~ •••• -

I E?A S"':1PLE , 
I NO. , 
I········-·--,······-···,.·~·-· •..••••••• , ••••••••••••••.• , ..•.•• 

J1'2062-03 220754. 24.4' 15022'. I 31.71 
~IS8LK2 338105. 24.46 2'4842. I '1.69 

~j 12081-02 '29411. 24.46 262894. I '1.70 
~120131-a, '04126. 24.49 225899. I '1.72 

126774. 
1952115. 
2274J9. 
191'92. 

38.18 
'8.13 
'8.14 
38.17 uS 1 __________________________________________ , ______ , ________________ _ 

161 _, __ _ 
J71 , ___________________ _ 
~81 _____________ 1 ____________________________ , ______________________ _ 
J9' _____________ , ____________________________ , ________________ _ 
101 _____________ , ____________________________ , ______________________ _ 
L1' _____________ , ___________________________ , _____________________ _ 
t2' ______________ I___________ _______ __, ________________________ __ 
13 , _______ ,_______ _____ ________ , ______________ _ 

~~,--------------'------------ ------- --,------- ------------ -------L S , ______ ' .. ' _____ ~~---- ________ , ___________________ _ 
1.; 1 I ~'--; t ~,_._-_____ ______ ,_______ _ ________ _ 

17 1 t .:.}~ : t_______ ,______ ________ _ ____ __ 
~81 t •. -. ,.. , ___ __ 
19 , ,:.\1". ,.-.----- ______ , __________________ _ 
: 0 I I . .' . t-______ , ___________________ _ 
2 1 , I ,_____ ______ , ______________________ _ 

~2 1 I, , ---------- ---- --------
154 (PHN) • Phenenthrene-d10 
ISS \CRY) • Chryaene-d12 
156 (PRY) • Pe,..ylene-d12 

UPPER ~IMIT • • 100_ a' internal atana.rd ere •• 
LOWER LIMIT • - 50_ a' internal atandard are •• 

~ Column used ta fl.Q internal standard area value. with an eat.riak 

, 1 af 1 

FORM VIII SV-2 
TOLS004107 

1/87 Rev. 

BZT0104(e)040928 



89 
SEMIUOLATILE INTERNAL STANDARD APEA SUMMARV 

J Name: Ecova Co~~oration 

, F i 1 e 10 (S tan d a ~ d ) : :. 8F5 50 

,t,.ument ID: 70 2 Time Analyzed: 7:31 

1 151(OC8) IS2CNPT) 1 IS3(ANT) I 
1 ~REA. RT AREA .1 RT AREA tl RT 

···········-1-········· ..... . ··········1······ • ••••••••• • ••••• 
12 riOUR STDI 12.70 132472. I 15.95 790'l. 20.63 

············1·········· ..•... .......... , ...... • ••••••••• • ••••• 
UPPER LIMITI 6~634. 264944. 158062. ............ , ............... . .......... , ...... • ••••••••• -..... 
LOWER LIMIT 1 17408. 662'6. I '91515. 

············1·········· ••...• . ......... , ...... • ••••••••• • ••••• 
EPA SAMPLE I 

NO. I 
·········--.I.~ ........ .....• ··········1······ ............... . 

4 EOZ81MSO I '9656. 12.69 155459. I 115.915 94660. 
2067-00M8 , '757'. 12.68 1155560. I 15.94 96'78. 

~ 12~'-OOI'1B~ L. 43'6.· ~ 12'". d,. ...... P)'8' J. fl· t~. H.....-Ur90'%. r 
",412070-01MS 1 27985. I 12.681 11189S. I 15.941 686'6. I 
JC; 12061-02 3789 ...... ~~.~ .. - !~~"""19'.~""" ..... ~,' 
J61EDZ80RE 38659. I 12.68 15'52'. 15.94 91421. 
)712067-02 3191'. I 12.67 12914'. lS.9' 82007. 
JSIEOZ97 38809. 1 12.68 1'29'1. 1'.94 9117'. )9' __________ -.... ________ -....1 ______________ __ 
.01 , ________________________________ __ 

20.63 
20.61 
2~. 61 
20.61 
2ft.61 
20.62 
20.61 
20.62 

.11 1 ______________________________________ __ 

.2 1 I -----.31 , _____________________________ -.... ____ __ 

... 1 . ~ • ~ 
R .c; 1 '_'_' ___ ___________ ____ _________ __ __ _ 

.61 , ____ _ 

.71 ~ ___________________ _ 

. :3 1 '-~ t"_._. __ _ 
.; 1 0iiI!5 1 • -----. I) 1 , _____________ _ 

'11 I ----2 I I -----
151 (DCS) • 1,4-Dichlorobenzene-d4 
152 (NPT) • Na~htnal.ne-d8 
T~3 (ANT) • Acena~ntnene-d8 

UPPER LIMIT • • 100_ 0' internal atansard a,.ea. 
LOWER LIMIT • - '0_ 0' internel atandard .,.ea. 

Column used to FleQ inte~nal stand.~d are_ valuee with _n asterisk 

1 or 1 
TOLS004 -108 

32.319 

BZT0104(e)040929 



Be 
SEMIVOLATILE INTERNAL STANDA~O AREA SUMMARV 

~11~ ID (5t~ndardj: >8F;;0 

~ ,.um~nt 10: ;'0 2 Time Analvzed: ':31 

r 54 l Pt-fN ) I 
AREA it 

, IS; (CR''O 1 
RT , AREA. 

I S3 (PRY) I 

RT AREA t' RT -: ............ , ......... . ...... , ......... . ...... , ... ~ ...... , ..... . 
I 12 HOUR 5TO' 13;1;;. 24.;41 31.811 
, •••••••••••• , •••••••••••••••• , ••••••• n •••••••• r •••••••••• , •••••• 
, UPPER LIMITI 270310. , ............ , ................ , ................. , .......... / ..... . 
, LOwER L!MtTI 67;78. 3;6'E •• 29094. , 1·.········--1-.··---.•••..•.. ) .•..•..•.•• ······,··.··.·· •• 1· ••••• 
I E~A SAMPLE , 
I NO. I , ...... _--_ .. , ................ , ................ , .......... , ..... . 

11 I EOZ81MSD 
J21206'-OOMB 
• '1: , 208 t-Q 0 Me2 

. I 2 070 - 0 1 MS 
~ 12 Cal-'l2 
61EDZeORE 

;7 2067-02 
'3 EDZ97 

·9 
o 
1 
.') 
4. 

1"'S4. 24.S41 11'108'. '1.'91 910S6.' 38.34 
177869. 24.5'1 109812. '1.791 86247. 1 39." 
198&9 ..... ·2 ... """ r2'J7U7T :rr:"" t(t~~"'··~.32 
120929. '24.5" '1278. 1 '1.781 S7;SO.·' 38.31 
16Z9.h-+ 24 •• ~-)"'Wh-""'Jo'."~' .~~ -~-~O 
163870 • 1 24 • S, 116148 • , , 1 • 81 1 109' 48 • , 38. 38 
1500'6. 1 24.S' 91S88. 131.'91 "'84.' 38.:;) 
16064S. 1 24.54 1028'1.' '1.811 91847. I 38.38 __________ , I' , ____ _ ______ , _I' , __ _ 

________ , _I 1 , ___ _ 
_______ , _I I 1 __ _ 

3 1 _, 1 , ___ __ 
4 I _, 1 , ___ _ 
:; 1 _I 1 , 
6 I . _I 1 ,----
-; t': _, 1 , __ _ 

S '_" I .;. r J. I' ,----
:11 _______ , I 1 , ___ _ 

1 1 r· t' I I ---21 I I I , __ _ 

154 (PHN) • Pnenantnrene-dlO 
I5~ (CRY) • Cnrv~ene-d12 
156 (PRY) • Pe~vlene-d12 

UPPER LIMIT • • 100_ 0' internal stan.ard area. 
LOWER ~IMIT • - ~O_ 0' internal standard area. 

Column u~ed to ;laQ internal standard area value. with an asterisK 

1 of 1 

FORM VIII SV-2 TOLS004~09 

BZT0104(e)040930 



SEI11 1.O..A Tl LE 
(JrJIHICS ~YSIS OATA 5i£ET 

Labor.tory Hi .. : P.cific NarthMilt EnvlrOnlentl1 Lab. 
ProJect ~lOer: 891009-10 
5.lOle ~.trll: Soli 
Concentration: Low Dilution ~actor: 1 
SallClle wt/l/O!: 30 Q 

Date Extracted: 10,09/99 
Date ~ah;;ed: 1~/10/89 

C.A.S. 
Nullber 

9~-~'-8 
120-83-2 
~9-~0-7 

88-06-2 
9~-9~-4 

87-86-; 

2-ChlorOOhenol 
2,4-Qlcn!oropnenol 
4-Ch!oro-3-lethylphenol 
2,4,6-Trlchloroohenol 
2,4,~-TrlchloroPhenol 
Pentachlorophenol 

li," 
: .. ( --~ . 

. & 

?:).:~.q 
'," ---

HO 
HO 
HO 
no 

1700 
1700 

U 
U 
U 
u 
U 
U 

Lab 5a~II: 2081-00nB 
wltOler Sa~ll: NA 
SalOle Description: Method Bl.nk 
Date Collected: HA 
Tlee Collected: NA 
Oate Received: NA 
Data Rele'll AuthO~ 

~7-

TOLS004 -110 

BZT0104(e)040931 



... --. rnN :-:;.cRonQTOaRD" I.".' 
I ~q. .·iF'~J.i J!5.0-!500.0 &aU. 20*t-OO"& " .. ~ .. I . - TIC 
i 290 ~o" 'I)" ,,,,, 1"1)·, I 

! 
I I i 

, 
"'--o-c;.f I ..Ic,v V .. 

..J 
.j 

~80001)oj 
i .. .. 

~ ~ "-
a~l,ol'~ ~ ~ 

I 
et . I .-

1! .. 
~o:::~ I ~ ~ 
ltiv·· .. · .. ·J ---.~ 

: .-...... ~ ",,,,vww 

I . ___ .1 . 
I 

"V \I UII"'! 

i 4000~ (I jJ I ! 
OJ 1 .~ c.L ! 1 JI 

10.1) 11." 12.1) 13.0 14.0 i!.o 16.0 11 .. 0 11.0 1'.0 10.0 

o~ t It ~,I e: ) 8~':; 18: : C1 
I'J ... me: ',lll3l-DliMB 

Qu.~t Output FIle: ~8~~18::QT 

~\~c: INsr. 10: GC/MS 0 

Id Fl Ie: tU'2EPA: :1"M 
r\tle: DAILY CALIBRATION STANOARO 
Last CallOratlon: 891UIO OY:42 

Op~retor 10: SHERR I 
~u~nt TIme: 891010 12:'7 
[nJ~ct~d at: 891010 11:41 

TIC pege 1 Of~ 

~: 
...;.-.-.• 
<f"-,,' • 

. ~~ .. 

BTL. 1 

TOLS004111 

BZT0104(e)040932 



~ 

~ -
I 
I 

-

I 

Dete F\ ll!: >BF-10518: :C1 
N,",me: ',':l81-0UMB 

Quent Output File: A8F~18::QT 

M\sc: [NST. [0: GC/MS 0 

t d F I Ie: I D~'EP~: : GM 
T\tle: O~lLY CAL[BRATION STANDARD 
Last Calibration: 891U10 09:42 

Opl!rat~r to: SHERR I 
Quant TIme: 891010 12:37 
(n)l!cted at: 891010 11:41 

TIC page 2 

3 r"! ,... ~ r"'I 
\- t...jJ"'; 

erLt 1 

TOLS004112 

BZT0104(e)040933 



I ~ 11. .·i'5.U 35.0-500.0 .. ¥. IOal-00M8 
TIC 

i 
I 

i 
I 
i 
! , , 

320000j 

28000~ , 
1 

""'nnnn.l 
"~"""'1 

"1 ., ........... ~ .. " ........ ~ 
, .... -.:\ ...... J ...... "~ 
... ,. ...... ~ 
.. ~"ww - .l 

~ 

iOOIi" 
1 

4000 

2200 
I 

2400 
! 

nt't' 
t rl I 

.. 

Data Flle: >8F~18::Cl Quant Output File: A8~~18::QT 
N,~"ne: ~(l81-0IlMB 

Muc: INST. 10: GC/MS 0 BTL. 1 

I d F 1 Ie: ! D2EPA: : GM 
TItle: DAILY CALIBRATION STANDARD 
Last Callb~atlcn: 891010 09:42 

Qperato~ [0: SHERRt 
Quant TIme: 891010 12:)7 
InJected at: 891010 11:41 

TIC page 3 of ~.': 
. _ .... !fIIe. ~ ..... . ''; 

:-:-.~ ~ .. 
.. , ..... , . 

... . .... ,.. ~ 

BZT0104(e)040934 



!r!le .·&F'!!U l!5.w-!OO.O .. "'. Mo ,N . ., •• 

lZooOj 

J 
2900C'>i ., 

1 
24 00"'':1 

1 
:::;c·; I 

~ 
.., 

.Lliov';":.':j 

.=ooo.~ 
~ oj oj oj V, 

3200 

4000~ ~~-= ____ ~ __ ~ ______ ~~-.~.-____ ~ __ 

j--~----~--~--~~~----~--~--~---.-T.~~~~ 4i.o 43'." 4~.O 4~.O 4~.0 4t.O 4,'.0 4~.0 IJ~.O IJ~.O: lJi.o 

Oat~ 1='\ Ie: >8F-C;19: :Cl 
N~me: ~1I81-0llMB 

Quant Output FIle: AB~~18::QT 

M\~c: INST. 10: GC/MS 0 

I d I=' I J e: I D4:'EPA: : GM 
T\tle: DAILY CALI.BRATtON STANDARD 
La~t Callbrat10n: 891010 09:42 

Op~rator 10: S~ERRI 
Quant Time: 891010 12:37 
tnJeeted at: 891010 11:41 

TtC page 4 

BTLt 1 

TOLS004114 

BZT0104(e)040935 



III IAN r R~ ~nR r 

~r~to~ 10: SM~~~t IJllan t 
III t n 1.1 t F', I II!: AS!- C; 18: : CJ 
Jilt", F'I I",,: >HF'C;18: :C1 
~~1T,"": '2 Uloi 1-0 OMS 
11.-'r.: tNsr. In: Gr:'-MS 0 

o FI Ie: Il::,'t=:PA: :I.;M 
,tIll!: O~ILY CALI8~~rIClN STANLJ~RD 

,"'~t t.:al'br~t'Cln: t:lI,11I1ll1 0"':42 

1) -I~ I ~ II 
'2 ) L:SC; 0 
~J C~~C; 

~ J -1'140 
') CS?O 

'2) 1:4'0 
;1' -C,C;O 
'? 1 l'!-\'2; 
; 3 , CSC;C; 
:'2) -':160 
.lJ) C6C; n 
?, -C(70 

cs~n 
c:n; 

,Jl -C 17; 

Cnmr.'lOlJnd 

1.4-01cnlo~oben~lI!ne-d4 
7-~luClrClCln'!'!no' 
Pt'\""nol-I"I~ 

N~ontl"l<'!llll!ne-I"I~ 

N'trobl!n~ene-dC; 

8en~OlC ",r.,d 
At='l!nacntnenlt-d1D 
'2-F'tuo~oblonenvl 

2.4.6-r~,b~omocn.nol 
Pn enoS n t n r e n e -1''10 
O,-n-but~lcntnelat. 
Cn~\)sene-d12 

Te~cnenvl-d14 

bts(2-Et n v'l"IexvlJontl"lale 
Pe~vlenlt-d1'2 

- Comoound tS I~TO 

1"".23 10 
I.,.~ .... / 

1C;"1.0 
11'1.0 

99,,0 
1J~.0 

8'2.0 
ll'l.O 
164.0 
1 ~'l. 0 
330.0 
HIM.O 
149.0 
240.0 
244.0 
149.0 
264.0 

I.hi~nt 11m",,: 

Inleet.et1 ,1St: 
ll, I II t , n n ..... ~, t' n ~ : 

30'-' 
'/0 

227 
~19 

441 
~4~ 

1068 
H94 

1270 
1444 
1;94 
'21j2 
1847 
21ij 
2742 

------~ 
C;r;S',l4 

117 .... 49 
lC;j80'1 

. lUI/','e 
744"''2 

411.,y 
144997 
176H.,O 

71691 
'/8211'.14 

26788 
16711H; 
'23691; 

1lji64 
1;116C; 

!"""'::Ill! " .• :~,' 
SI,1'1011J 11:.:.1 

1 .111::11111 

All ..• 1 

C,~ne Un t t..1§ 

411.00 UG/mL 
.... l . .,'" lU';,'ml 
'~.2C; UG/mL 
411 . IIl1 Uloi/mL 
J 3, '2; UG..ImL 
~ .... 4 U(oi/mL 

411.00 UG/mL 
~6 . ,'S Ul .. ..ImL 
74.4j UG/mL 
4U. IIlI UI"/mL 

2.87 UG/mL 
4U.IIO UI';/mL 
4'l.11 Uli..lmL 

S • .,e t II';,':nL 

40.00 UG..ImL 

TOLS004115 

H" " 

BZT0104(e)040936 



san !.U.ATIL£ 
~JCS .. YSIS DATA SET 

labor.tor~ Ha_: P.cifit North-.st Envlron_nt.l Lab. 
Pro~ect ~lCer: 991DOS-10 
SalOle ~.trlx: Soil 
Concentration: Low Dilutlon F.ctor: 1 
Samole wt/vcl: 30 a 
D.te Extr.cted: 10/11;99 
Date Oin.I"zed: :0/12/99 

C.A.S. 
"I'JlIIDer 

;,-;7-8 2-ChloroOhenol 
120-83-2 2,4-0Ichloroonenol 
;9-;0-7' 4-Chloro-J-.. thvlonenol 
98-06-2 2,4,6-Trlchlorooh.nol 
9~-9~-4 2,4,~-Trlcnlorooh.nol 

87-86-S Pent.chloroph.nol 

? 2 ":' ~ C u <~ ..L / 

.. ~ .... ~'. 
~~-w.t • . ~~ . 
~ .. :: .. ~ .... 

no u 
no u 
HO U 
no u 

1700 U 
1700 U 

L.b 5'lOle: Z081-00M82 
Custo., Sa~ll: ~ 
S'1011 DescrlPtlon: "-thad Bl.nk 
Oate Collected: HA 
TI .. Collected: NA 

c. .. Rt< ..... d'""~ ~ 
D.ta Rele"l rtuthorized:1U4-.. L~ 

~' 

-

TOLS004116 

BZT0104(e)040937 



Bioremediation of PCP
Contatninated Soil:. Bench to 
Full-Scale Implementation 

wuu-. R. MabG.u~, 
PhD. u ~ .nu pre.ulnlt 
of wcbllol.og)r 
MwoloP-"'for ECOYA 
Corporllllo" t" RHlrrtOfId, 
WA. Ht! U .. ",IcrobUll 

pbystologu, by ,ra*d"g. 
RoHrt A. S-ford "'_ 
f~Y" ~st! .. rch 
.... sodAl.t! 1Il'lw s_ 
ft""'" Ht! Q cvrT'ftllly .. 
gr~1t! .,...,., III 

Micbtg .. " SI4U 
U"t Vt!T'Stty. 

REMEDlATlON/SUMME.I. 1991 

William R. Mahaffey • Robert A. Sanford 

Pentachlorophenol (PCP) ts a Widely used wood treatment agent and 
pesltcide that ts often listed among the contaminants at bazardous waste 
sttes. Bench-scale studies were performed to develop a miCrobial culture 
and biodegradative process that could treat PCP at higber concentrations 

. than prevtously reported. Several substrate formulations and culture 
techniques were evaluated. Ultimately a "self-feeding II (pH auxostm) 
conttnuous culture system (pH auxostat) was used to selectforbiodegradattve 
activtly wtth pcp as the carbon and energy source. After a period 0/.50 
days, tnjluentPCPconcentrations reached 3,500 mg/literat a d,lution rme 
of 0.066 JrI. Of the total theoretiCal chloride tbat could be released ftt1m 
Pcp, 9996 was detected asjree chloride in the reactor effluent. PCP analySis 
0/ the effluent Verified complete degradation by the miCrobial consortium. 
The reactor was converted to a constant PCP feed. At steady sttUe 
condiltons, the dilutIOn rate was 0.05 JrI wtth an influent pcp COnCE'I'l
tratton of2,560mg!literandabiomassyieldofOIBmg (drywetgbt)permg 
of PCP. Mtneraltzatton studieS performed With the mtcrobial consomum 
USing !U-14C}-PCP indtcated that 36.596 0/ the label was released as 14C
carbon diOXide. 

During operations at a PCP-formulating facility, significant quantities of . 
PCP solutions were spilled, resulting in the contamination of an estimated 
3,400 cubic yards of soil. Representative soil samples from the site reveal ed 
PCP concentrations ranging from 2 mg/kg to 8,000 mglkg. Seve:~al 

treatability studies were performed to determine the efficacy of a slun'Y
phase bioremediation process for these soils. Results of the study showed 
little if any indigenous microbial degradative potential. Inoculation With 
the PCP-degrading consortium resulted in the degradation of PCP to below 
detectable levels «1.0 ppm) as measured by high-pressure liquid chroma
tography. Data from laboratory treatability studies were used to design a:1d 
implement the full-scale remediation process. The process involves soil 
washing to remove PCP from the soils followed by bioremediation of the 
pregnant wash solution in a slurry-phase bioreactor. The PCP-degrading 
consortium is grown on site and serves as the inoculum for the full-scale 
treatment reactors. Results from the field operations during the first two 
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indicator. A washed cell suspension from the chemostat was added to 
provide a cell density of 109 cells/mt Vials were capped and incubated 
at 20°C for 1 week. The systems were acidified and purged with carbon 
dioxide free air into a trapping solution of 0.2 N NaOH. After 15 minutes 
of purging 1.0 ml aliquoLc; of the trapping solution were sam pled and added 
directly to 14 ml of Scintillation cocktail (Beckman MP). To be sure that 
no radiolabeled PCP was present in the carbon dioxide traps, a barium 
chloride precipitation W,lS performed on aliquots of the trapping solution 
and residual radioactivity quantitated. 

Slurry-phase treatabillity studies were performed in 250-ml Erlenmeyer 
flasks containing Bushnc:ll-Haas medium. Slurries are designated on ·the 
basis of their percent solids and were prepared at soil/volume ratios of 5%, 
15%,25%, and 40%. Flasks were incubated at 25°C on a rotary shaker in 
the dark, and duplicate fl:asks were sacrificed ovenime. With the exception 
of the 25% slurry, the pH of all other slurries was maintained at neutrality 
(pH 7.5). Inoculation of.slurries was made with the chemostat consortium 
to achieve a cell density of approximately IO-E6 cells/ml. 

Soil washing experim,ents were performed in 250 ml-Erlenmeyer flasks 
using a 25% (w/v) ratio ()f solids to wash solution. Various alkaline wash 
reagents were evaluated. The exact nature of the washing reagent used 
for this process has been classified as confidential business information at 
this time. Particle size analysis of site soil was performed using U.S. 
standard sieves and follc)wed standard method protocol as described in 
ASTM method 0-422. 

RESULTS 

Bench-Scale Bloreactor Studies 
A schematic representation of the bench scale bioreactor is presented 

in Figure 1. PCP was fed to the reactor from a separate feed reservoir to 
facilitate greater control off the feeding rate. Since PCP is quite soluble 
under alkaline conditions, it was always added to the reactor in this form. 
The Biono reactor was operated with a number of substrate formulations 
in an attempt to increase the PCP-degrading biomass by providing 
cosubstrates. Table 1 illustrates the various formulations that were utilized. 
As can be seen in Figure 2, each substrate formulation yielded differences 
in the extent and rate of PCP degradation as evaluated on the basis of 
dechlorination activity. 1rhe results indicate that formulations 1-4 resulted 
in repression of dechloriJ'lation activity as compared to formulations 5 and 
6 where PCP was the sole source of carbon. 

During the evaluations of the various substrate formulations, it became 
apparent that as a result. of PCP biodegradation five equivalents of HCI 
could be produced. Theliefore the PCP feed was formulated to provide an 
equimolar amount of NaOH' to neutralize the acid formed. It was 
hypothesized that the addition of PCP based on the production of acid may 
be an efficient means of regulating the continuous flow process. This was 
implemented by interfacing PCP addition to a pH controller, which 
actuates the feed pump v.'hen the pH drops below a set point. The addition 
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Table 1. Substrate formulations used during bench-scale evaluation. 

FORMULATION 

1 

2 

3 

4 

5 

6 
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REAGENTS CONCENTRATION 

PCP 0.04 M 
Sodium acetate 0.05 M 
Peptone (P) 532 mglliter 
Yeast Extract (Y) 532 mglliter 
NaOH 0.2N 

PCP O.04M 
Sodium acetate .0.02 M 
PlY (1:1) 266 mglliter 
NaOH 0.2N 

PCP 0.04 M 
Sodium acetate 0.025 M 
PlY (1:1) 266 mglliter 
NaOH 0.174 N 

PCP O.04M 
Sodium acetate 0.025 M 
PlY (1:1) 266 mglliter 
NaOH 0.185 N 

PCP 0.04 M 
NaOH 0.21 N 

PCP 0.04 M 
NaOH 0.22N 

feeding- mode substrate formulations 1-3 were evaluated with no apparent 
enhancement of daily input of PCP (Figure 4). On day 23 the NaOH level 
was reduced to compensate for the amount of base that would be 
produced as a result of the mineralization of sodium acetate. Apparc:ntly 
this excess of NaOH was enough to cause a reduction in the demand for 
the alkaline PCP feed. Subsequent to this adjustment, the daily PCP loading 
rate to the reactor continued to increase for a period of 10 days 
approaching 3.0 grams per "day" However, it ~ras observed that some 
breakthrough of PCP to the effluent was occurring. On day 34 an 
adjustment to increase the NaOH (form:llation 4) was required to eliminate 
the breakthrough of PCP. Stable operation of the reactor was achi(~ved 
with a processing rate of 2.8 grams of PCP per day. On day 60 the re'lctor 
was converted over to operations with PCP as the sole source of carbon 
and energy (formulations 5 and 6). As a result the daily loading rate of PCP 
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Figure 3. Effects of "self-feeding" operations on the performance of the continuous culture bioreactor 
in degrading PCP. 
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to the reactor increased. to 3.8 grams/day without any increased break
through of PCP to the effluent. 

A result of operating the reactor as a "self-feeding" pH auxostat was that 
as the demand for PCP feed increased the dilution rate increased, 
proportionately. FIg1m: 5 shows the fluctuations in dilution rate during 
that period of operation when the reaaor was in the self-feeding mode. 
It is apparent from thes;e data that the reactor effiCiency was increasing 
throughout the study. After 60 days of operation the bioreaaor was 
processing 3.8 grams/1.25 liters at a dilution rate 0.065 or the equivalent 
of 5.5 grams/day of PCl? (Table 2). 

During the continuolJs culture experiments the reactor was convened 
to operation at continuous influent feed of PCP (2,560 mglliter) as the sole 
carbon and energy source. Under these conditions it 9.'35 necessary to 
operate at a retention time of 31.45 hours. Table 3 provides synopsis of 
the data on critical process parameters at steady state. The population 
density was measured as total heterotrophic bacteria and averaged 9x109, 
cells/ml. Attempts to enumerate PCP degraders and selective media (Saber 
1985) were unsuccessful. We believe this may be a reflection of the strong 
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Figure 4. Profile of the total daily PCP load to the bioreaaor during optimization of the "self-feecUng" 
process and the breakthrough of PCP in reaaor effluents. 
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Application of the Po» Consortium to a Bioremediation 

SUe Descriptton arul Treatability Testing 

SO 

Operations at a former PCP-formulating facility resulted in the contami
nation of an estimated 3,000 cubic yards of site soil. The client assumed 
a proaaive posture and retained ECOV A to evaluate and design a 
bioremediation program for their site. A biotreatability study was required 
to convince the client of the feasibility of a bioremediation program specific 
for PCP. The results of a simple slurry-phase biotreatability study, 
performed on soils contaminated with high concentrations of PCP, is 
summarized in Figure 6. During the first 2 weeks of the study, there was 
little if any PCP biodegradation in any of the various slurries tested (e.g., 
5DA>-40016 soil solids). On day 1'3 each of the slurries received an inoculum 
of the PCP consonium to yield approximately 1 x 1 08 cells/ml of slurry. PCP 
was biodegraded to less than 2.0 mg/liter, with the exception of the 25% 
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Table 3. Critical process parameter measurements during steady-state conditions of -the bioreactor at a 
constant influent pcp concentration. 

PARA.'vfETER 

Influent concentration 

Dilution rate (D) 

Temperature 

Cell densitr 

Total heterotrophs 

Biomass yield per mg PCP!» 

Biomass yield per mglcarbon 

Residual PCP in reactor 

Residual chloride in reactor 

Chloride as % of theoretical 

Specific O2 uptake rate 

VALUE 

2560 Mg!1iter 

0.032 h-t 

20.1°C 

0.66 

9.5 x 10' cells/ml 

18% (0.18 mg/mg PCP) 

66% (0.66 mglmg PCP) 

NO (0.5 mg!1iter). 

1760 mg!1iter 

103% 

0.25 J.1.rt1oles/minlmg 

a Turbidity measurement obtained with a Klett-Summerson colorimeter equipped with a blue filter 
(330 nm). 

b Biomass yields are calculated on a dry-cell-we:ight basis. 

RE.MEDIA'I10N/SUMMEJ.. 1991 

material greater than 60 mesh constitutes approximately 800Al of the total 
soil volume. A soil-washing solution was formulated and found to be 
highly efficient in remov:ing PCP from the soil panicles larger than 60 mesh 
(Table 5). 

SUe Operations 
Based upon the infor,mation developed during bench-scale treatability 

testing, ECOVA has designed and begun the implementation of a full-scale 
remediation program for PCP-contaminated soils. This program is 
centered on a combina-tion soil-washing and screening process, which 
results in the removal of PCP to a cleanup level of 0.5 mglkg soil. Field 
data from site operations are presented in Table 6 along with the laboratory 
data for comparative purposes. The system is designed to process 15-30 
cubic yards of soil a ctlY. The resulting wash solution is a slurry that 
contains the PCP and the <60-meshsoil panicles at approximately a 20% 
solids loading. This matc:rial is subsequently treated in on-site slurry phase 
bioreactors that have bec=n inoculated with the PCP-degrading consonium. 
A general schematic of lthe field operations is presented in Figure 8. 

During startup of site operatiOns, two 25,OOO-gallon slurry bioreactors 
were operated in batch mode in order to demonstrate the utility of 
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Figure 6. Results of the slurry phase biotreatability evaluation demonstrating the enhanced biodegradation 
of PCP in contaminated soils by supplementation with a microbial consortium capable of PCP 
mineralization. 
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effectively suspended. After charging the reactor with soil and water an 
oily solvent sheen (mineral spirits) could be detected at the air/slurry 
interface. Based on the results of a total petroleum hydrocarbon analysis 
(Infrared method), the levels of hydrocarbon were 15,000 mg!1i::er, 
indicating that a hot spot had been excavated from the stockpile. The tank 
was seeded with an inoculum of the PCP consonium to achieve ap
proximately 107 cells/ml of slurry on day O. During the first 5 days of 
operation, the aqueous PCP levels were reduced by about 40% (Figure 11). 
However, PCP concentrations on the soil increased threefold, correla:ed 
with the loss of solvent from the system. Apparently the solvents serve' as 
a reservoir for PCP that partitions onto the soil panicles as the solvent is 
stripped from the system. Subsequently the PCP on the soil panic.:les v:as 
observed to undergo biodegradation. The rates of PCP degradation in this 
system are much slower than those observed in Tanks 1 and 2. The total 
treatment time required to achieve the target cleanup level of 0.5 mg/kg 
was 30 days. 
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Figure 7. Results of the: treatability evaluations to obtain particle size 
analysis and the distribUition of pentachlorophenol in contaminated site 
soils . 
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mglkg. A maximum of 30 cubic yards of soil can be processed daily 
yielding roughly 900 cubic yards per month. Roughly SOOI& of this soil 
volume or 720 cubic y:uds of clean soil can be discharged directly to a 
disposal pit without further processing. The remaining 180 cubic yards 
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Figure 9- Field data from Tank 1 operations for the bioslurry treatment of solutions generated during soil 
washing. The system was inoculated with the PCP degrading consortium at time zero to yield 
approximately 10' cells/ml of slurry. 

pH (PCP) ppm 
400~--~~--------------------------------------~8 

300 1 6 

I 
200 j 
lOa! 2 

0------ -----.-----~--~o 
a 7 14 21 

Time (Days) 

Slurry • 20~ Solids 

o Soil _ AQueous - pH 

Figure 10. Field data from Tank 2 operations for the bioslurry treatment of solutions generated during 
soil washing. The system was inoculated with the PCP degrading consortium on day 7 to yield 
approximately 10' cells/ml of slurry. 
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of research can there be efficient transfer of new technology to the field 
of hazardous waste remt~diation .• 

REFERENCES 

Apajalahti, J. and M. Saikinojll-Salonen, 1986. Rbod«occus cbklropbenolicus sp. nov: A 
chlorophenol mineralizing aCl~inomyc:ete. Int. J. Sys. Baaeriol. 36:256-261. 

Crawford, R. and W. Mohn, 1~. Miaobiologic:al removal of PCP from soil using a 
Flavobacterium. Enzyme Miaob. Technol. 7:617-620. 

Edgehill, R. and R. Finn, 1983. Miaobial treatment of lOiI to remove PCP. Appl. Environ. 
Microbiol. 45:1122-1125. 

EdgehiJI, R., 1982. Miaobiall:reaunent or water and lOil to remove pentachlorophenol. 
Ph.D. Dissertation, Cornell University, Ithaca, NY. 

Klecka, G. and W. Maier, 198~i. Kinetics of microbial growth on pentachlorophenol. Appl. 
Environ. Miaobiol. 49:46-53. 

Saber, D. and R. Crawford, 1985. I5Olation and charaaerization of Flavobaaerium strains 
that degrade pentachloropheli'lol. Appl. Environ. Microbiol. 50:1512-1518. 

Stanlake, G. and R. Finn, 1982. Isolation and characterization of a pentachlorophenol 
degrading bacterium. Appl. Environ. Microbiol. ~:1421-1427. 

ACKNOWLEDGEMENTS 

Special thanks to Robert Sanford for his ingenuity in implementing the concept of pH
controlled feeding for the bench scale bioreactor stUdies. In addition Joanne OIee, Jan 
Marshall-Knoll, and Kathy HiD haw been instrUmental in operating and maintaining the 
PCP biore:actor (or weD near two years of continuous operation. This has enabled us to 
develop further our underm,nding of the miaobiaJ consortium. Many thanks to Mark 
Anderson and john Hancock If or the engineering design and jay Klaft, Dan Schweigel, and 
jim Borthen for all their hard work with on-site operations. 

TOLS004126 323 

BZT0104(e)040947 



I 

,~ .. , ~'"'.':'''''''''':'9·'''' 
-,; , .. . -- ...... -. ... ,.. .",.. .... -- .. Sn'!ln_At';!1!! fut U . : e : ~'! 'M? t' I .. .- . _. _.- _ ... ..... -.. Tie- -- -- J 

200 • .,0 '0., 9"" 1O.,,, i 
I I '0 I , I I '-I ....... 1 

••• -_.J I 
~ - I 

"'?""~~~ ~ • I ... 
~ I .... ~ I 

i I I 
~ C! " "nt\J I I 

1 I I I 
I I I I 

~400000l I J I , I j I 
J I , I 

~1.:t,,}VtJI.J1 I t I 
I 

t - ~ ~ -~ I - "' 
.... . L 

".VV""1 I I :::; I 
, 

-I 1 I I I .. • 1 I I I ....... , ... _. I --····1 I , 
I I I 

~ • , I . __ fllt" '-1.'-11 , n • ·_·_·1 • II I • I 
"'1 I I II • I ~ 4"",,,I'I:JI I , " I I 
-111 " I .... I \I 
'1~" • I It I 

~ 
~ I II 

" .. ru ~ Ie ~ /~ . ~ er!! I. 
10' _0 11.' .0 12.0 13.0 1'.-.0 1!.0 16.0 17.0 1i.o 1;.0 20.0 

D"Jt"J Fl Ie: >8f:.,t;3: :C4 
~J!lme: 2U70-0flMB2 

Quant Outout File: A8~~t;3::QT 

M\~c: lNST.ID: GC/MS D 

ldFlle: Ill·lEP~::t.:iM 

r,tle: DAILY CALI8RATION STANDARD 
L~$t Cal\b~atl0n: 891012 08:46 

Ooe~ato~ ID: SHERR I 
fJlll'Int Time: 891012 11:4' 
[nleeted at: 891012 10:48 

.3 2319 

" . .. -

TOLSOOA.127 

BZT0104(e)040948 



-", ~~ .. ~ ~. ~ .~~ ~ ... -....... -...... . --- fie' ... -
1200 14~O 1600 ltO~ 2000 _._ •. __ ._ , __ ..... _ ....... ' __ ...t..-_-...., ............. J.-._ ...... ' __ l.-. __ .... __ '"-_ .... ''--_ 

.-- ... ~ 

'1 
'j 

;!4(')ON~ , 
J 

~v·.·· .. ·.·, .... 
I 
~ 

1 ~.""'''''1 
-I 

•.•... , .... 1 -_ •••• J 

"'~ .. ' ..... , -.... ~ 
"1 

.nn~nJ 
1 , 

,.., -~ 
'f' , 
I 
ft 

• 

II 

I 

I 
I 
t 
I 

I 
I 

l 
II 
II 
II 

f J\ 

-~ 
& . 1\ -I ---1' o-J .• !\ ' _= it 

20'.0 21.0 22./) 23.0 2 .... 0 2S.0 26.0 21.0 21.0 2;.0 30'.0 

DoI!Itol!l F', Ie: >8FGj~J: :C4 
NAme: 2U.lO-OnMt:f2 
M\5C: JNST.IO: GC/MS 0 

I d F, Ie: I u'/ t::: PA: : L:OM 
f\tle: DAILY CALIBRATION STANDARD 
La5t CallbratI0n: 891012 O~:46 

Ocerator 10: SH£RRt 
Wliant TIme: 1391U1211:4) 
Inlected at: 891012 10:48 

TIC car;Je 2 of;., -~-

~~ 

i 
I 
I 
I , , , , , 
I 
I 
I , 
I 
I 
I 

_I 
~ 

811.t 1 

TOLS004128 

BZT0104(e)040949 



i,.;, ... _ ... ~ . .... . _. -- .. ..... ~ ."',." .~ _ ....... . 'I_a,. SSR+k_n",.'i 
__ a fie' "" "-

22~O 2400 26~O 2!~O _ .... "'1.-. ,_-....-_ .... ' __ .l...a._-......., -_'--__ ,"-__ ......... _-"', __ ...... __ -.. __ 
"" " " "" J 

1 
.... ""''''!n~nJ 

~ .... v'J'J'..., 
1 
~ 

I •• "''''".".., 

! 
~ J 

,",,",",,", ,",' ~ 
-" " " " ~ I 

.... ,.,. .... 
N 1 I . 

, .nt"t~,J A I 
1 " II , 11 1\ 
~~:-~~====~~======~~~~~~==~= 

31.0 32.0 'la.O '.'.0 35'.0 36.0 31'.0 3'.0 3;.0 40.0 4i.o 

0"" t e F" 1 Ie: > 8F-., ~ 3: : C4 
N""me: 211?O-IlIIMP.J2 
M \ ~ C : I N!=; r . I 0 : GC/MS 0 

I d F I Ie: I Do, t:: PA: : I.;M 

rltle: DAILY CALIBRATION STANDARD 
La~t Cellb~etlon: 891012 08:46 

Ooe~ato~ 10: SHERR I 
WI I"" n tTl m8 : 891012 11: 43 
In,ected ~t: 891012 10:48 

1 IC oet;le 3 or ~ 
_ir~ 

" 

i , 
1 
I 
1 
1 
I 
1 
I 
I , 
I 
I 
1 
1 
I 

..l 
I , 
i , 
I , 
I 
I 
I 
I 
I 
I 

81 t.. "l 

BZT0104(e)040950 



O~ta F"lle: >8F"C;C;,: :C4 
N~me: 2U70-0UMH2 

Quant OutDut F'le: ~8~C;C;J::QT 

Ml$C: INST.[O: GC/MS 0 

I d F" 1 Ie: I 0'2 EPA: : LiM 
r,tle: OAILY CALIBRATION STANDARD 
La$t Callb~atlon: 891012 08:46 

Ooe~ato~ 10: SHERR 1 
Quant T,me: 891012 11:4, 
{n,ected at: 891012 10:48 

r rc oaoe 4 ~. 4 

.. .... 

BTL. 1 

TOLS004130 

BZT0104(e)040951 



~r~to~ 10: SH~~RJ 
,1I.trll"· t='t II!!: .... 8~.,r;3: :QT 
L~~t'a F. Io'!!: >~~Iojr;,: a':4 
·~~m,a: '1t).'1I-0nMA',? 

1.1I.~nt 

~'''I'': lN~.'. tD: Gt .• 'M'-i () 

10 F, Ie: :I~','~,",Q: :I~M 

tIt' t jII!: DA I 1_ Y CAL. 1 8~A I fUN S T QI'U JQ~O 

.It 5 t I tit I I t:I rat I on: t:! "'1 1I 1 ~ 0 ~ : 46 

CcmoolJ"d 
------------------------------

1 ) .1: f S I) 1 . 4-D 1 ("'.n 'n r-.,h""n" .. no'!!-d4 
'2) I ''''';.; II ']-":ILJor-nf'\n,.nol 
.~ J C~A" Pn-.nol-rl" 

11'\) *"1 AD Nollontn", I ,ane-.~!0:1 

1 J) C .... ·llJ N,tr-Ct!,an1!o'!lnlll!-dr; 
···.n 1.:.'0 8e,,'Zolc aCId 
nl *1.':1;0 A~-.naontnen-.-dl0 

~ '2 ) l''-i2r; 2-F luo,.oblone"vl 
HI CSC;C; 2,4,6-T,.,br-cmoohenol 
;2 ) -L160 P~ena"tnre"e-dl0 
) 0 I C6C;0 Ot-n-butvlonthelete ., ) ·C170 Chr\lsene-d12 

C~~O Terohe"vl-d14 
l ,'20 8utvlben'Zvlohthelate 

. .J ) C"3C; bt~(2-Ethvlheyyl)o~thala 
'0 ) ·CI7Cj Per-vlene-d12 

* Coml:)OIJnd IS ISTO 

32319 

I~ Ion 
-----
1~·1. a 
IIL.I./ 
99.0 

1J6.0 
8~.O 

12~.O 

164.0 
17'l..0 
330.0 
189.0 
149.0 
24U.0 
244.0 
149.0 
149.0 
264.0 

IJIi .. "t t 1 milt: 

t,,'eetef1 At: 
Dlil/tl."" ~~~"r.I": 

Se",n. Qr- .. ", 

H""1I1'l 1U:,.H 
1.1111111111 

Cnne II" I t' ~ 0 
------ -------~ -------- -------

31'1. 4'74~ 411.UIJ UI'!i/rnL "'1'4 
'/7 176,"/6 111'\.'" l a..;,' ""I. 13 ,. 

234 2'LJ723 1,.I.r;C; UG/rnL 9~ 

1'\'/5 177H,9 4tt.IIU UGi/rnL 86 
44'" 1'/~637 6 J. 73 UG/mL 96 
,,~~ 1113 1. 1'" Ul"/mL 7'1 

107-; 1U90-;2 411. 00 UG/mL 97 
"'01 2181"'4 r;9."2 UG/rnL. 94 

1277 '6944 1'4,12 
. 

UG/mL 77 
14"2 198HY8 4U.IIIJ UG/rnL 84 
1602 2r;9-;2 3.9' UG/mL 8' 
2150 129 ~.I0 4U.IIU Ur';~~rnL 92 
18r;9 28'2-;0-; 64.79 UG/rnL 91 
198.i 4S;~1 1. t'l9 Lll";,'""L "'., 
21-;0 621r; 1.86 UG/mL 9'1 
2777 lO.lH'6 40.IIU ltl';/rnL ~~ 
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SEl1 [ I.O.A TI L£ 
~[CS IVW.YSIS DATA SfET 

Laboratory NI .. : Pacific Narthwest tnvlron .. nt.l Lib. 
PrOJect Nulber: 99100S-18 
SalCle Matrll: $0,1 
Concentration: Low Dilution Factor: 1 
:alOle wI/vol: 309 °ercent ~Isture: 24 
Oate Extracted: lO/a9/S9 
Date Analyzed: 10/10/89 

C.R.S. 
Hu.,er 

9;-;7-8 
120-U-2 
59-50-7 
88-U-2 
95-95-4 
87-86-5 

2-ChloroOhenol 
2 ,4-01Ch lorooheno I 
4-Chloro-'-lethy!ohenol 
2.4.6-Trlch!orophenol 
2,4.5-Trlchloroph.nol 
Pentachlorophenol 

?? ~ 1 9 .... _ ...J _ 

5300 
440 

5800 
440 

2200 
9800 

• 
U 
• 
U 
U 
• 

Lab SalOle: 2081-01~ 
CustOler SalPle: Tl-3-92'-lS~ 
SalQle Description: Sand fro. BottOI of Pile 
Oate Collected: 09/26199 
Ti., Collect.d: lolA 
Oate Received: 10/06/89 
Data R,leall Authorized: 

<D~(·----...I 

TOlS004132 
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Da"~ Fi II!: >8F~'23: :C1 
N..-rne: "1181- u' MS 

Quant Output F,le: A8~~'23::QT 

M,sc: IN5T. 10: GC/MS D 

[d F tie: I D'2 £ PA: : l3M 
Title: DAILY CALI8RATION STANDARD 
Last Callb~atl0": 891010 09:42 

Opl!rato~ to: SHERR ( 
GlII~nt TIme: 89101017:48 
tnll!cted at: 891010 16:~2 

TIC page 1 ~~~. :;;. 
~~ ... ~;. .. ~-. . ~ 
••• ~ • _. '0<1:- .. ','. 

. :., ''N'_ ~ .. 
. ~ . 

" .... . 

. - _ •.• ' .. 't';." 

8TI., 6 
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r~ ••• -r--J ,. ~ ·00 0 I' _. . g .. .,; J'" ... -", • 

1""" 1200 I I 

I 
21.0 

() ... t~ F'111!: >8~S;?'3::Cl 

N"'me: 'J 1181-lIl MS 
Mt~c: tN~r. ID: GC/MS 0 

T d F' I Ie: I O'} EPA: : I;.., 
TItle: DAILY CALI8RArION STANDARD 
last Cal1b~.tl0n: 891UIO 09:42 

0Pl!~.to~ ID: SHERR I 
WII ... nt T,m.: 89101017:48 
InJected et: 891010 16:~2 

TIC peg- 2 01" .' .... 
0.; • .... .. 

- .' 

3 · Q 
,.,."\ \ i 
.j c.. ,..' 

t#
6 , ." 

.;.7, 
r • -... 

. 
":. . 

:~eoo 
I 

--~ 
IV 
~ 

I 
A 

J 
21 .. 0 e~.o J 

30.0 
i 

31.0 

8Tlt ~. 
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T~"~! Tn". ~""Rt'jr<QTn9RQ" 

Ii"~:· :-~r-:':'l JS.j-,OO.O .. "'. 
t 

I 
I 

2i°l) I 
2H~" , 

'J"_ ...... .' .-.. "1-. - >.t 
~ ......... ,.: .... --.... ~ 

:j\i;';V;"~ 
~ 

4~·.·\I·JV"1 
l 

"'00000.1 
1 

,.nn."I.-w ...... ~ 
,oo~,:,.,~ 

~ •... --j ------1 • ~ --;:; 'J~'~' 1.:_, .. 
l:;;;;V;';~ , ) .. 
1ovvv1 a ~ I 
'OOOJ.ij\;~ .... l, 

• f j , I 
'31.1) '32 .1) 13 .0 

I 'J~.o 34.0 
I 

36.0 31.0 
i ".1) 

D~t~ F, I,,: >B~~23: :Cl 
N ... me: '11181-011'15 
M,~~: INSf. 10: GC/MS 0 

rd F, I,,: I (r.'EPA: :\.:iM 
r\t Ie: DAILY CALIBRATION STANDARD 
L8~t C81\b~atl0n: 891010 09:42 

Op,,~ato~ to: SHERRI 
Qu ... nt T,me: 891010 17:48 
Injected at: 891010 1':~2 

TIC page 31" ·.SI :-:. t. . . 
. .;, -.~ .. ,,: . '-r", .. 

. . 
,1' ... 

"I'::''''~J 
.. - ,," 

32319 

!I!~" 30.,0 
I I 

-. . .........-
t 

3t.0 .d.o I 
41.0 
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i:i! •. ~:S~J J5.0-500.0 

1200 
':"-II·"·'·~ I~ ...... , 
~:'_I!J~t .. ~ 

!i;';VV .. ~ 
4~VVI.'~ 
40IJOOJ 

"I.nnnJ 
------~ 

:':C,:!~,.~ 

10VUU 

! 

~ I 
" 

~ '" 
.oooj, 

i i i i i i 4~.0 42.0 43.0 44.0 4'.0 46.0 47.0 

n I! t I! F 1 Ie: ) 81- .; 2.,: : C 1 
tJolllme: '/1I81-U1MS 
MI~e: tNST. 10: GC/MS 0 

I d F I Ie: I D?EPA: :L~M 
TItle: DAILV CAL[8~ATtON 5TANOA~O 
L~st Callbrat10n: 891010 09:42 

Op~rl!tor to: SHE~Rt 
r,jll",nt T'me: 891010 17:48 
tnl~cted et: 891010 16:~2 

TIC page 4 0 

2- 2319 

• pi 
,.1~ ; . 

i i 
4~.O '0.0 

4000 
i 

• 

i n.o ,~_O 

8rLt 6 
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QIIQN r REI-'11Rl 

1,,,~,.JIt ~",. 10: 
:hJt!"lllt ~\ Ie: 
1 ),_ t" ~ 1 : II! : 

C;1-41':~RI 

"'8~~'23: :C3 
> 1-4~' ~ 2 ~ : : t: 1 

N""rn~: 'J 11M 1 - 0' ~S 
M'!11'-: [NSI. [11: G;1.,'M':I 0 

1 0 I- 1 I II! : I I J"/~' P j::I: : I ~M 

l.ilJent 

1\ t III!: OJ::ll L Y C~I. I 8h'Q T (ON STQNI )j::IRn 

l ... ~t I:alll:lr.,tlon: 8""11100"':42 

Comoound 

1.11 ;'''!''It 1 1 mill: 

[!"I~eeted et: 
1), lilt lnn ~ ... ~tnr: 

1'4""1 111 II 1,': ~~"" 
8"" 01 U 16 ="'2 

1 .1111111111 

81Lt 6 

Conc Un 1 t~ 

------------------------------ ----- ----- -------- -------- ----_ .. -
II -cl~n 
'2) I,s~a 

r.S~'S 

I HS 
COHO 6 ) 

H) 
14) 
16) 
17) 
'1'2 ) 

I: S4Q 

C~70 
-t: I ~O 

CS'20 
t~30 

., C~~') 

146S 
J -CISO 

, " ) I 's2 C; 
33} csr;c; 
42) I ',-;r;o 
44) C~I'IO 

46) r:~70 

47) C~43 

";2) -I: 160 
~7) C6Sr; 
~8) I:"'~O 

"'II) c,c,r;o 
'" 1 ) u.r;c; 
",'2) -e170 
,.:, ~ ) I'S30 
"'~) C71S 
"'?) 1,)30 
MI) C73S 
"'.;.) 1:;40 
?O) -C 17C; 
/'2) I: /6S 
n) C770 
,'4) CJ7C; 
7r; ) C7!3 0 
.17) C.190 

1.~-D\e~lorobenzene-d4 

2-Fluoro~hll!!"I!"Il 

P~II!!"Iol-dr; 

P~~!"I"l 

2-£:1"I 10roOl"le!"lO 1 
1.4-UlcI"l10roben7~!"Ie 

N-N,troso-d,-n-oroovlamt 
NaOl"lthelene-rt8 
Nttrob/ltnzene-dlj 
8e!"lZOlC ectd 
1.'2.4-Tr\cl"llorobenzene 
4-Cl"lloro-'-~etl"lvlol"lenol 
Aceneol"lthene-d10 
2-Fluoroblol"lenvl 
2.4.6-Tribromool"lenol 
Ac"'neol"lt~ ... ne 
4-Nltrool"lenol 
2.4-Dlnltrotoluen. 
'2.6-Dlnttrotoluen. 
Pl"lenentl"l"ene-dl~ 

Pentechloroohenol 
Phenantl"lren. 
Ol-n-but~lohth.l.t. 
Fluor.nth.n. ' 
Chrval.cft? .', . 
Te rCaI"l. -'a14. . 
Pvren .~,. ":' . , 
8enzo ~~.c.n. 

b .. (2- '., "n~l ~phth.l. 
CI"I rvaen8 c-

Pe r vlene-d12 
8enzo(blFluor.ntl"lene 
8enzo(k)Fluorantl"lene 
8enzo(e)l)loIrene 
t ndeno(1.2.3-cd)oyrene 
BenZQ(o.h.l)oerylene 

Comoound 1. ISTD 

32319 

1"'1..0 
11'/.0 
99.0 
""4.0 

128.0 
141\.0 
70.0 

l'fII.O 
82.0 

1'2'2.0 
180.0 
1l1;'.0 
164.0 
17'~.0 

330.0 
lr;1.0 
109.0 
16~.0 

16r;.0 
11:1H.0 
266.0 
178.0 
149.0 
2U2.0 
240.0 
244.0 
202.0 
'2~~.0 

149.0 
2?~.0 

264.0 
2~'2.0 

2~'2.0 
2'j'2.0 
276.0 
276.0 

'0" 
'11 

229 
'/ ''J 
264 
H19 
410 
fII16 
440 
r;41 
606 
;'~6 

1063 
1'490 

126'2 
11171 
1090 
Ill) 
1016 
14~1,; 

1402 
1440 
11583 
1 ;'42 
2118 
HHJ 
1801 
2113 
2119 
21'1.6 
2729 
2-;13 
21540 
26"'8 
~47t; 

>6"'6 

478~1 

11 I:t",';a 
141662 
'l.4", ""2 
21'80'2 
11~1'o1'.4 

8232'2 
11:t81 'lit; 

76117 
3'11'.4 

1J16J6 
'2 1)1 II 1 4 
119J86 
1611'01'48 

6431515 
24311.14 

61829 
\ 1.nuo 

4'2 J1M 
'207~M2 

184074 
36.1'/9 
34737 
~YI:I'16 

14'498 
191M'I9 
46136'2 

12 7e; 7 
20'264 
211'8 

1221579 
145;'11'2 
11717M 
117.,8 

96'22 
11 O~/M 

41J. 00 UG/mL 
" , • H" Ln~/mL 

'8.71 UG/mL 
lllH.lIA UG/mL 
1~U.78 UG/mL 

",e;.1'1 UG/mL 
C; 7 .152 UG/mL 
41l.UlI Ua;/~L 
)9.151 UG/mL 
,.~y UG/mL 

".66 UG/mL 
1 ''1. 64 1.11~/mL 

40. 00 Uli/mL 
411. ~4 LlL.";/mL 
81.115 UG/mL 
~Ij,"'8 LlI~/"'L 

144.015 UG/mL 
"'1. "'6 UI~/mL 

4.14 UG/mL 
4l1. 0 0 Lll~/mL 

22'1..8J UG/mL 
6.~9 U[,;/mL 
15.07 UG/mL 

10.10 Ul~/mL 
4U.00 UG/mL 
'8. 62 Llt~/mL 

66.66 UG/mL 
'2.43 LJl~/mL 

15.)15 UG/mL 
4.26 UI";/mL 

40.00 UG/mL 
, • 'J8 ur~;'mL 

J.34 UG/mL 
3. 16 UI~/~L 

2.49 UG/mL 
" . 44 Ur';,':nL 

H',' 

96 
",e; 

87 
"''II 

8~ 
~4 

90 
HM 
.;.., 

6"" 
.;./ 

.18 

"'''' "'''' Mil 
. ..,,7 
.,,4 

R.4 

"''' 
911 
101,' 

9'2 

MM 
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5a11 \.Q.A TI LE 
CR;AH I1:S rHt. 'r'S 1 S DATA 9£ET 

Laboratory Nt .. : Pacific NorthMist Environ .. nt.I L.b. 
P~o)ect Hulb,r: 8910DS-I0 
Saeple "-trll: Soil 
Concentration: Low Dilution Factor: 1 
Seeple wt/~I: )OQ Percent ~lstur.: 24 
Oat! Extracted: 10/09/89 
Date An.lvzed: 1~/l0199 

C.A.S. 
Hulll)er 

9~-~7-8 
120-U-2 
~9-~O-' 
88-"-2 
9~-9~-4 

87-86-S 

2-Chlorophenol 
2,4-01chlorophenol 
4-Chloro-'-eethylph.nol 
2,4.6-Trlchloroph,nol 
2,4.;-Trlchloroph.nol 
Pent.chlorophenoI 

4900 
440 

5700 
440 

2200 
890. 

• 
U 
• 
U 
U 
• 

Lab Sa..,l.: 2081-01rs> 
Cu:~to.r 5 • .., 1.: Tl-)-926-151S) 
S'MPle DescriPtion: Sand fro. Botto. 01 Pill 
0i1:1 CoII.cted: 09126189 
TUII Collected: HA 
Oile Rtcllwd: 10/06189 

-

TOLS004138 

BZT0104(e)040959 



,e'I"",tOI" 10: SHERR I 
IllitOUt F'lle: "81-=1)24: :C3 
I)",ta Fl II!!: >BF'1)24: :C1 
N",me: 2081-01MSO 
M,~e: [N~r. ID: GC/MS 0 

1 0 F 1 I I!! : I 0'/ F PA: : I"M 
Title: DAILY CALI8RAriON STANDARD 
lt1st Callbl"atlon: 891111.00"':42 

Comoound 

Io\'ev: 6 

Q Ion Scan. 

IJII"''''t TIme: 
Inlected at: 

891 1110 1M: ~11 

8""010 17:';4 
1. II IIU 1.1 II 

8Tt.. 7 

Conc Un t t!~ 

------------------------------ ----- ----- -~------ -------- -----.--
1) ·CI~O 
2 ) I -'-Ie; 0 
3) CS.:.C; 
4) LHI) 

6) C'~O 
8) C~40 

14) C37Q 
16) -C140 
17) C520 
'/2) C430 

::) C441) 
C465 

.J -ClI)O 
(525 

, ) ) CSC;I) 
.:.2) CC;C;O 
44) CC;AO 
46) CC;70 
47) CC;43 
;;2) ·C160 
57) C631) 
"'0) (650 
61) C6~1) 

62) ·C{70 
6"3 ) C530 
A4) C711) 
.... H) C7JC; 
10) -C{75 

1.4-DIChlol"obenzene-d4 
2-FluOI"I:IOl"lenol 
Pl"Il!!nol-tjl) 
PI"I-nol 
2-I:h I ol"ooheno I 
1.4-DlChlol"obenz~ne 

N-NttI"O$o-dl-n-Ol"oo~laml 

Naohthalene-rl8 
N\tl"obl!Jnzene-d5 
BenZOIC aCid 
1.2.4-Tl"tcnlOl"obenzene 
4-CnIOl"o-3-metnvlonenol 
Acenaontl'lene-dl0 
2-F'luol"oblonen",1 
2.4.6-Tl"tbl"omoonenol 
Acenaonthene 
4-Nltl"ool'lenol 
2.4-Dtnttl"otoluene 
2.6-01nitl"otoluen. 
Pnenanthrene-d10 
PentacnlOl"oonen~l 

Ot-n-but",lontnalat. 
Fluorantn.n. 
Chrvsen.-d12 
Teroh d14 
P~l"e 
bta( 
Pel"vl 

- Comoound i& I ~ 0.- . 

32319 

1"'1..0 
11';.0 
99.0 
"'4.0 

128.0 
14~.0 

70.0 
13~.0 
82.0 

122.0 
180.0 
107.0 
164.0 
17~. 0 
330.0 
15 L 0 
109.0 
165.0 
16t;.0 
188.0 
266.0 
149.0 
202.0 
240.0 
244.0 
202.0 
149.0 
264.0 

310 
27 

234 
'/. J8 
269 
114 
4115 
622 
44-; 
55' 
611 
.161 

1069 
1:19; 

1268 
11l7~ 

1096 
1119 
1018 
1440 
1408 
11588 
1~48 
212S 
18'9 
11:106 
2125 
2736 

51631 
120'l"8 
146065 
2524111 
2'10809 
1192.1~ 

92211 
2111\116 
~6295 

C;5J19 
1'7-;08 
22'1.10 
1'4195 
171 Ull 

69113 
2641'/8 

68248 
1224t:t2 

372411 
226~~6 

184277 
190Y2 
~77. 

149091 
184987 
4161:101 

2t; 75 0 
1234"'5 

411.00 UIi/mL 
~6.6U 

72.41 
Y8.M8 

111. '0 
"8.40 
157.49 
40. llO 

'''.22 
15 • i9 

72.15 
1.29.~8 

40.00 
38.47 
~7.5' 
6j.C;O 

14\.46 
1:17.",9 
'.24 

40.00 
204.04 

2.5j15 
1.20 

40.00 
'6.84 
;9."8 

6.72 
40.UO 

UI"/mL 
UG/mL 
UL"/mL 
UG/mL 
UG/mL 
UG/mL. 
UG/mL· 
UG/mL 
UG/mL 
UG/mL 
Ul';/mL 
UG/mL 
UG/mL 
UG/mL 
uri/mL 
UG/mL 
UI"/mL 
UG/mL 
UG/mL 
UG/mL 
Ul ...... mL 
UG/mL 
U(;/mL 
UG/mL 
Ul"/mL 
UG .... mL 
UG/mL 

TOLS004139 

94 
9,' 
87 
9H 

88 
8" 
91 
9-' 
97 
:n 
99 
9., 

73 
"1/ 

811 
foo'" 
71 
/'" 

,96 
104., 

92 
Y' 
87 
';'11 

93 
"'1 
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j::'!t ;"Or:':4 J~.~-~Ot'.O .. ~. 

600t'''~ 
!56 '.I VV 

!jiIiO~ 

4~~~" 

4~~~~~ _\l\I\I\I~ 
;"t"~l,;'~" 
'2""'_ 
21000 

C40U\I 

~OCt"C'· 

uot't' _ 

12000 

8000 

.C":'~ • 

2~OO 

~ 
N 

tL. 

260~ !too , b ! 

-

~ .-.. 
-L-;-..".,;.. ,\ ~ -

O~t~ F\\~: )B~~24::Cl 

Name: 2081-01MSO 
Quant Output Fil.~ ABF~24::QT 

MISC: INsr. 10: GC/M$ 0 

I d F I J e: I O~EPA: : GM 
Tttle: OAI~Y CALIBRATION STANDARD 
Last Calibration: 891010 09:42 

Operator [0: SHERR I 
Quant T\me: 891010 1B:SO 
In,ected at: 891010 171S4 

BTL. , 

TOLS004141 
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(rile ~:r':. 35.0-'00.0 .. ". I"S1-131HIO TIe 
I 3500 

: :::::~ 
3400 3fO" I 0 I ! 

380" 
! 

4000 
; 

I 5Z'Ja;;,~ i 
I 4a~,,~ 0 

I 
I uooo 
I 
I "OOvu 
1 J'O\)~IO 

I ,~",,~ " 
I 
! ~8000 
I 

I. ••• uu~ 
I ::t'oo~ 

I '1.1l0~ 
I 

12000 I 
I 8001i I 
I 

_ f'. 

r, , s ,:,=, , , , i 
42.0 43.0 "4.0 4 .0 4'.0 "7.0 41.0 "t.O 150.0 151.0 ., .0 

Oat .. Ft Ie: )e~&;24: :Cl 
N~me: 2u81-01MSD 

Quant Output File: A8~~24l:QT 

Mise: (NSf. [0: GC/MS 0 

ld FIle: ID~EPA: :t,;M 
TItle: DAILY CALIBRATION STANDARD 
Last Callb~.tlon: 891U10 09:42 

Ope~ato~ 10: SHERR I 
Quant TIme: 891010 18:'0 
Inlected at: 891010 17:'~ 

TIC pag.. o ~o 
"0 0 

efL. , 

TOLS004142 
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~oo 800 1000 
! ! ! 

Data 1-"'1 Ie: >8Fo.;24: :Cl 
NAme: ~'U81-01M~D 

Quant Output Ftle: A8~i24::QT 

M\~c: (Nsr. [0: GC/MS 0 

(d F'1 [e: ( o,,£PA: : tiM 
r,tle: DAILY CAL[8RArION STANDARD 
La~t CalibratIon: 891010 OY:42 

Ooerator [0: SHERRl 
all"" t T 1 me : 891010 18: -; 0 
I",~eted at: 891010 17:-;4 

rIC page 1 0«': .• , ' .!~, 

t
o' " •• .o..&"t ... 

. 

.... . ..... - " .... .....,.. . 
"# r." 

,;'. ." .: 
". •• tA· 
'9. ~ 

k"-:-~~'':''l* 
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60"""~ 
~~""J"'\)ot 

• B . -. 
I ~ ~ 
1

1
-

'* il .~ -

1401) 
! 

+ • .. 

!u'!' ...... 

I -

I' 
SIt --

Zi.9 2~.O ,J.O ,J.O ".0 1:;.0 IJ.O I~.O 3d.o 

Oata Ftle: )8F~24::Cl 
Name: 2U81-01MSD 
Mtsc: INST. 10: GC/MS 0 

1 d F 1 Ie: 1 02 E F'A: : tiM 
Tit h.: OA I L Y CAL IBRA fI ON STANDARD 
Last CalIbratIon: 891010 09:42 

Uperetor 10: ~HERRI 
Quant TIme: E91010 18:50 
InJected at: 091010 17:~4 

TIC page I'!k •..••• , ". .ro. 0 )'1.. '._:~ . ~ .. 
.. ' Jt'-r 
~ ..• 

"
. . -., 

.' •. ,' '~~J •• ~.: ... ~ 
. ~--;.. . ,'~ ,1: _ ~ 

'., . ~ , ... 

32319 

, 0 

BTL. ., 
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SEAm! 
TACOMA 
POIIT(.ANO 
STOCKTON 
RENO 
RICHMONO 
LOS ANGELES 

-~ 
, 
• • , 
• • • • , ... • • , 
• • 

Koppers Company Inc. 
Attn: J. Sebbens 
Koppers Building 
Pittsburg, PA 15219 

Dear Mr. Sebbens: 

--Kw'-~ J) tU 
PHOIIIE 2852400 

CAB\.E AOORESS T1'IoIOI\. 

TIME OIL COMPANY 
2737 WEST COMMODORE WAY 
P.O. BOX 2"~7, TERMINAL STATION 

SEATTLE. WASHINGTON 98199·1233 
SEATTLE. WASHINGTON ge12~·O"' 

J ' . 
I,j, ..,.: .· .• 7 

I.... !. ~ 

January 14, 1981 

Enclosed is copy of the latest (October 1, 1986) update regarding Time/Koppers 
voluntary efforts to clean up the pentachlorophenol contamination at our 
Northwest Terminal in Portland, Oregon. The purpose of this paper, in 
addition to serving as an update for Koppers, is to have data documented by a 
third party which is suitable·to gain approval from necessary regulatory 
agencies for accePtabl~remedial actions as next step accomplishment. 

Also enclosed is copy of December 19, 1986 proposal and cost estimate by 
SRH for performance of bench sca 1 e eva 1 uat 1 ons of recolTlJlended • soil wash 1 ng'l 
technique. Request your comments on this matter as soon as possible. 

Sincerely, 

?::~~ 
Environmental Manager 

Ent10sures a/s 

JPD/ch 
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EXECUTIVE SUMMARY 

On March 1. 1967. Time Oil Co. and Koppers Company entered into 
an agreement wherein Time would provide certain labor and 
services connected. with the receipt. storage. handling and 
blending of specified woodtreating products. including 
pentachlorophenol. All products were owned by Koppers. The 
site selected for this activity included a warehouse and tank 
farm on a small (70' x 70') portion of Time's 45 acre Northwest 
Terminal located at 12005 North Burgard Road in Portland. OR. 

The operation started up and continued routinely until January 
28. 1981. Time then advised Koppers_ of its election to 
terminate the project effective March 31. 1982. the scheduled 
agreement expiration date. Various in-house inspections had 
indicated the possibility of. soil contamination. Subsequent 
bioassay tests confirmed the existence of pentachlorophenol in 
the soil adjacent to the warehouse. Both companies concurred 
to close the site. Operations ceased. Orderly phase out 
actions were established and begun. 

It is noteworthy that this entire closure effort was jointly 
planned and undertaken by the two companies to voluntar~.ly 
corre~t what both felt may become a future proble •• 

By February 1985. on hand product inventory had been blended 
off and shipped out. All tanks and piping had been cleaned. 
wi th .:leaning wastes being shipped to Arlington. Piping and 
tanks had been disassembled. removed and scrapped. In shol:t. 
the site was cleared to ground level. 

Soil clean-up began. Following .coordination with the DEO. the 
Arlington landfill and local contractors. some 242 tons of soil 
were shipped to Arlington. A sampling matrix was prepared and 
more than 150 soil samples were collected and analyzed for 
PCP. Concentration isopleths were generated. which depicted 
remaining contamination locations and degrees of contamination. 
the highest of which was 116.000 ppm. Isopleths showed s~. te 
size had now expanded to about 70' x 140' in area. The 
concrete wall along the western edge of the site was removed. 
decontaminated and disposed of to facilitate removal of this 
newly discovered increased area of soil contamination. To aid 
in reducing the physical size of this newly defined area. the 
extremities of site soil were centralized to the one spot 
having the highest known contaminant concentration. Soil 
relocation actions were based on previously plotted contour 
determinations. They were successful in that the area was 
reduce~ to about 60' x 60'. 
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At the end of 1985. the EPA advised Tille that soil contallinated 
with leaked PCP had been reclassified as hazardous waste 
(nullber F027) and that there were currently no hazardous waste 
facilities in the U.S. that would accept this waste. 

Pendinq resolution of EPA/DEQ acceptable disposal lIethods for 
PCP contallinated soll. efforts were directed toward 'the 
determination of possible qroundwater contallination. Fourteen 
wells were installed and developed durinq 1986. Two were 
SubsE~~ently closed due to inefficient operation. Remaininq 
wells have been repeatedly sampled and those samples analyzed 
for PCP. Concentrations have not exceeded .044 ppm at 'the 
hiqhest readinq. While well water analysis is scheduled to 
conti~ue quarterly until the project is completed. to ensure no 
qroundwater miqration qoes undetected. there appears to be no 
real qroundwater problem. 

Since there was no requlatory relief in siqht. which would 
permit Off-site disposal' of PCP contaminated soil. Time 
initiated an assessment of on-site remedial alternatives. 
Recommended actions are: 

a. Select the "Surface Mounted Soil Washinq" technique as 
the most loqical remedial app~oach. 

b. Perform bench scale and pilot level evaluations. 

c. Determine necessary destruction steps of recovered 
extracts •. 

d. Ascertain technical perllittinq and economic feasibility 
of technique for final disposal action. 

e. Compare results with repeat step by step examination of 
next most loqical remedial approaches which are: 
"Surface Mounted Therllal Extraction" and "In-S:L tu 
Thermal Extraction". 
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SECTION I 

HISTORY 

Section I provides a sequential summary of those activiti •• 
relatinq to pentachlorophenol (PCP) operations within the Time Oil 
Company Northwest Terminal located at 12005 North Burqard Road in 
Portland. Oreqon. The information was qathered from Time Oil 
files at the firm's Seattle headquarters. Data was extracted fro. 
reports. memos and other correspondence from Time employees. the 
Oreqon Department of Environmental Quality (DEQ). th,e US 
Environmental Protection Aqency (EPA) and private consultants. 

BACKGROUND 

Agreewent with Koppers Company. Inc. (1967-1982) 

On N~~ch 1. 1967.'Time Oil Company reached an aqreement with the 
Koppers Company. whereby Time would provide the storaqe. handlinq 
and distribution of Koppers owned specialty woodtreatinq chemicals. 
includinq PCP. The operatinq area included a warehouse building 
and an adjacent tank f~rm area (about 70' x 70') with an earthern 
surface. This small site was to become known collectively as the 
woodtreatinq chemicals area. Early in 1981. Time notified Koppers 
of their intent to terminate the aqreement on March 31. 1982. 
Time and Koppers jointly aqreed to immediately cease all PCP 
operations at the site. to remove all products. to clean all tanks 
and pipelines. to remove and dispose of 'all tanks and pipelines. 
to effect clean up of whatever contamination existed and to do it 
all within existing requlatory quidelines. 

Various Site Inspections (1971-1984) 

A summary of in-house site inspections. over the ten year period 
(1971-1981). identified the followinq problems related to the PCP 
operation. 

o No spill control system in warehouse. Spilled liquid was able 
to run unrestricted throuqh the warehouse area and drain out 
throuqh doors. Slopinq of the warehouse floor and installation 
of drains was recommended. 
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o Floor of warehouse work area caked with product. 
cleaning recommended. 

Steam 

o' No warning signs were posted which call attention to hazards in 
the area where PCP was stored and mixed. 

o Gr~~~d near end of pipelines saturated with product to a depth 
of 12 inches. 

Duriu~ February 1983. Time contracted with the AM-Test Corporation 
to conduct a fish bioassay test on the site 80i1. Analyai. 
resulted in a finding of the soil (only) being toxic at the 100 
and 1000 ppm levels. 

On a subject matter completely unrelated to the pentachlorophenol 
operation and Time/Koppers planned actions. the DEO conducted an 
inspection ot the entire Northwest Terminal facility on October 
25. 1984. On that date. the DEO advised their intent to collect 
soil samples throughout the facility. It is because of this 
latter DEO advisory that the following soil test results are 
included since two samples were taken from the woodtreatinq 
chemicals area~ 

On December 12. 1984. DEO personnel collected twelve soil saaples 
from the entire facility. Splits of each sample were provided to 
Time. DEO analytical results were received by Time on January 24. 
1985. The DEO samples were analyzed for EPA Priority Pollutants 
and tor other substances identifiable through GC/MS scan. with a 
specific interest ·in lead content. No samples were found to have 
lead concentrations above the detection limit. The samples were 
also analyzed for fourteen pesticides. but no concentrations above 
the detection limit were found. Non-priority GC/MS scans indicated 
the presence of low· concentrations of petroleum hydrocarbons in 
three of the twelve samples. In the analysis for EPA Priority 
Pollutants. ten of twelve samples were found to contain either no 
concentrations of any organics above the detection limit. or only 
trace amounts of polynuclear aromatics. One sample. taken frOID 
the woodtreating chemicals tank farm. contained 515 ppm Of PCP and 
12 ppm of tetrachlorophenol (TCP). The second sample from this 
area contained 1820 ppm of PCP and 71 ppm of TCP. 

Sample splits. which had been provided to Time. were then 
submitted to Coffey Laboratories for analysis in order to confirm 
DEO findings. Results of these analyses were received on March 
15. 1986 and showed no PCP concentrations higher. than 275 ppm. No 
pentachlorophenol was detected in any sample outside of the 
woodtreating chemicals area. 

INITIAL CLEAN UP EFFORTS 

Proposal for Removal of Contaminated Soil (1983) 

In October of 1983. pending completion of site tank and pipel ine 
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physical removal. plans were made to excavate and dispose of soil 
to a depth below that where PCP contaaination was. found to exist. 
This was to be a three phase effort, fully coordinated with the 
DEO and the disposal facility. Phase I consisted of initial soil 
removal and its transport to an authorized disposal facility. 
Phase II involved a thorough investigation to determine the extent 
of PCP contamination and its degree of concentration~ Phase I I I 
was to remove and dispose of any remaining soil which was 
detected. by laboratory analysis. to be contaminated above 
acceptable limits. 

On November 1. 1983. a delay in Phaae I of the planned removal 
occurred because ownership of the hazardous waate facility at 
Arlington ehanged and some period of ti.e was needed for the new 
management to reach full operational atatua. Further. an 
agreement from the new owners (Chemical Waste Management) to 
aecept the soil at Arlington prior to any excavation was 
absolutely essential to ensure that Tille did not become clas8ified 
as a hazardous waste storage· facility. 

Removai and Disposal of Contaminated Soil (Pebruary - June. 1985) 

On February 4, 1985. Time reiterated to the DEO. its intent to 
excavate PCP-contaminated soil and dispose of it at an approved 
disposal facility. On February 19. Ti.e executed a contract with 
Northwest Vacuum Truek Service. Inc. for removal and transport of 
the contaminated soil. On May 14. the DEO granted approval for 
disposal of the PCP-contaminated soil at the Arlington landfill. 
On June 24. an agreement eovering disposal was reached with 
Chem-Security Systems. Inc •• operator of the Arlington facility. 

Between June 25 and June 28. 1985. 288 cubic yards 
of soil were removed and shipped to Arlington. 
excavated to a depth of 2 to 4 feet below grade in 
corner of the woodtreating chemicals tank fara. 

Soil Sampling (June - July. 198~) 

(242.76 tons) 
The soil was 
the northwest 

On June 28. 1985. following completion of contaminated soil 
excavation. Time retained Riedel Environmental Services to perform 
sampling and analysis of the remaining 80il. Samples of surface 
soils were initially collected froa 22 locationa around the 
perimeter of the woodtreating chemicals tank fara area. Three 
composite s~mples were formed and analyzed. showing PCP 
concentrations of up to 860 ppm. Samples of the soil from 81 
individual sample sites surrounding the woodtreating tank farm 
area were then collected and analyzed for PCP. The results 
indicated that the contamination was localized to the west; and 
south of the warehouse with little or no contamination occurring 
to the east of the site. 
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soil was then collected from fourteen locations at depths of O. 2. 
4. 7 ~~~ 12 feet below the surface on a triangular .grid across the 
tank !ara area. Samples were taken by the split spoon technique 
using a hollow stem auger drill rig. and analyses were performed 
in accordance with EPA procedure *8040 (SW-846). Contaminant 
conto~r maps were developed from the data which showed a maximum 
PCP concentration of 26.500 ppm at the surface in the area where 
the loading of trucks had occurred. This finding of soil 
contamination caused an increase of the site size to about 70' x 
l40'. A second focus of contamination was at the southwest corner 
of the warehouse. The vertical column of contamination at the 
second location extended to the lowest sampling interval (12-l4 
feet below the surface). which was noted as being in the saturated 
zone at the time of sampling. The highest concentration at this 
depth was 2.030 ppm. 

The two focal points of contamination are indicated on the surface 
contour isopleth map generated by. Riedel and presented as Figure 
1-1 of this report. Figure 1-2 indicates the 12 foot contaminant 
isopleth. (Note: the southwest corner of the warehouse is 
indicated by the reference mark at coordinates (76.166». 

600 ppm Chlorophenol Toxicity Level Interpretation (June. 1985~ 

~ On June 28. 1985. Time received a letter from the DEO laboratory. 
concerning previous interpretations by the agency. that 600 ppm of 
total chlorophenols in soil represented the hazardous waste 
threShold. This conclusion was based on extraction and 
bio-toxici ty tests peformed by DEO. The letter stated. however. 
~hat this was only used as guidance and did not necessarily 
reflect specific clean up requirements. 

Removal of Concrete Wall (November. 1985) 

Time retained Riedel Environmental Services in November. 1985 to 
remove and decontaminate a concrete wall which stood along the 
west perimeter of the woodtreating chemicals tank farm area. The 
intent of the removal of the wall was to allow for easy sample 
analysis. contaminant containment and future removal of the 
contaminated soil adjacent to the wall. This project included 
wall steam cleaning. subsequent testing of the wall for residual 
PCP and wall demolition following certification of decontamination 
to background levels of PCP. The wall was broken into pieces by 
Riedel and disposed of by Time. 

Classification of Contaminated Soil as Hazardous Waste (December, 
1985) 

On December 10, 1985, the EPA Region X office advised Time that 
soil contaminated with leaked PCP had been reclassified (from U242) 
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to a hazardous waste bearing number F027.· Referring to a 
'moratorium on landfilling of such wastes, the EPA letter stated 
that at that time there were II no commercial hazardous waste 
facilities in the United States that would accept waste designated 
as F027." EPA also suggested that Time consult with thl. DEO 
before continuing with clean-up operations at the site. 

Wells 1. 2. 3 and 4 Installation (November. 1985) 

Pending resolution of acceptable disposal techniques for 
contaminated soil containing PCP. Time concentrated on 
determination of possible groundwater contamination. 

In November, 1985, Time again retained Riedel Environmental 
Services to install four groundwater monitoring wells nea.t the 
south\"ast corner of the warehouse building. Wells 1, 2 and 3 were 
place.! in 16-inch (O.D.) 45· slant borings Which penetrated soil 
bene~th the building to a vertical depth of 14 feet. well 4 was 
installed in a 16-inch (O.D.) vertical hole drilled to a depth of 
50 feet. Samples for PCP analysis were taken to advance and 
fUrther earlier analyses, particularly to .deteimine if 
contamination existed beneath the woodtreating chemicals warehouse. 

Samples froll the slant borings indicated PCP concentrations as 
high as 116.000 ppm at 2.5 to 4 feet below the surface, with 
surface concentrations ranging from 65.3 to 1,690 ppm. The 
concentrations generally decreased with depth. The vertical 
boring (Well *4) showed concentrations descreasing with depth from 
574 ppm at 18.5 to 20 feet below the soil surface to a low of 1.59 
ppm at 43.5 to 45 feet below the surface. The conclusion of this 
report was that contamination exists below the southwest corner of 
the woodtreating warehouse floor, although the horizontal l.imits 
of contamination were not definable with the existing. data. 

Geologic logging of the soil at Well *4 indicated a minor layer of 
low permeability about 18 to 35 feet below the surface. The well 
was completed by installing 4-inch PVC we.ll casing and screen to a 
depth of 40 feet in the 16-inch auger hole and sand packing the 
well annulus to within 6 feet of the surface. A well construction 
diagram is shown in Figure 1-3. The geologic log of this boring 
is shown in Pigure 1-4. A well construction diagram of the slant 
borings is shown in Figure 1-5. 

Installation of Well Points (Pebruary - May. 1986) 

In February, 1986, in order to identify groundwater flow direction 
and gradient beneath the Northwest Terminal facility, Time 
installed well points at three locations surrounding the 
woodtreating chemicals warehouse and tank farm area: Two of the 
welle (A and B) were installed to a depth of 20 feet. Two wells 
were .3stalled at a depth of 8 feet at location C (see Figute 1-6). 
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Water level measurements were taken on nine occasions between 
February 28 and March 11 in Wells A. B. Cl. C2 and 4. The 
data collected indicated an unexpectedly lower water level in well 
4 as compared with the other well locations. 

To further investigate this unusual circumstance. three additional 
well points. four observation pita and a river level reference 
point were installed by Time in late March. 1986. Wells Band F 
were driven to depths of 20 and 19 feet. respectively. while Well 
G was driven to a depth of 13 feet where advancement of· the point 
was halted by cobbles. Well C2 was removed. and Well Cl was 
henceforth known simply as Well C. Water levela in Well 4 and 
Wells A-G were again measured repeatedly over a period of several 
days. The data confirmed earlier indications that a water table 
depression existed in the area of Well 4. 

A detailed evaluation of the boring log data for Well 4 showed 
that a series of clay lenses and silty sanda had been penetrated 
by the bore hole between the depths of 18.5 and 35 feet. 

Gravelly sand. lies above this zone and medium to fine sand 
predominates below it. The clay lenses appear to have formed a 
zone of relatively low permeability separating a perched upper 
water bearing zone from a lower aquifer. This zone ot low 
permeability was apparently breached by the installation of Well 
4. The boring was drilled with- a 16-inch diameter auger wh~le the 
well consisted of 4-inch PVC pipe. The annulus was filled with 
coarse sand. violating the integrity of the low permeability layer 
and providing a· po.tential pathway for water from the upper perched 
water bearing zone to flow down the hole to the lower aquifer. 
cre~ting a depression in the natural groundwater flow. This 
appet.red to have altered the natural direction of groundwater' flow 
(toward the Willamette River) within a zone of infl.uence 
surrounding Well 4. . 

Although the observed water table depression could represent a 
strong. natural vertical gradient in the vicinity of Well 4. the 
influence of this well on adjacent wells indicated a strong 
probability of an induced groundwater sink caused by an unsealed 
annulus of Well 4. T.his conclusion was reached by Time upon 
evaluation of the piezometric surface of the perched water. which 
indicated that wells in close proximity to Well 4 were apparently 
influenced by Well 4. showing water level depressions. while wells 
distant from Well 4 were unaffected. 

Additional Groundwater Monitoring Wells and Well 4 Abandonment 
(May. 1986) 

At Time's direction. three additional groundwater monitoring wells 
(D. Hand 1) were installed by Riedel in early May. 1986. The 
purpose of these wells was to further define the upper piezometric 
surface and to obtain data on groundwater quality. 
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In an effort to reinstate natural groundwater flow patterns in the 
area and to eliminate possible intercommunication between upper 
and lower water bearing zones. Well 4 was removed by overdrilling 
and the hole sealed on May 14. 1986. Prior to choosing this 
method of abandonment. Time evaluated several possibilities. 
including pressure grouting and two different overdrilling 
processes. with input from Hart Crowser and Associates. Century 
Environmental Sciences and Riedel. 

Groundwater Sampling (April - May. 1986) 

Time retained Century Environmental Sciences to perform 
grour:c:" .lter sampling and analysis of the wells and well points at 
the t~::);;thwest Terminal facility. In April. 1986. Century lIleasured 
statiQ water levels in Well 4. in Wells A-C and Wells E-G. These 
measurements again showed that the water ievel in Well 4 was lower 
than !n surrounding wells. Samples collected from each well were 
analyzed and .0061 ppm. .0026 ppm and .0014 ppm of PCP were 
detected in Wells 4., Band F. respectively. 

On May 28. following abandonment. of Well 4. a second group of 
groundwater samples were collected from Wells A. B. D. E. F. Hand 
1. The locations of these wells is indicated in Figure 6. The 
analytical results showed PCP, in a concentration lust slightly 
above the detection level (.0002 ppm) in Well 1. Other.,ells 
contained no detectable levels of PCP. 

Additional Soil and Groundwater Sampling (August. 1986) 

In August. 1986. Time retained SRB Associates to perform 
additional sampling and analysis of soil and groundwater at the 
Northwest Terminal facility. Based on previous contour map 
determinations., Time re-graded·. the surface of the woodtreating 
chemicals tank farm area.' gathering all suspected contaminated 
surface soil in a centralized area. reducing the area to about 60' 
x 60'. SRH then collected surface soil aamples from the sallle 14 
locations in the tank farm area which had been sampled earlier by 
Riedel. drilled six holes through the warebouse floor and sampled 
soil from beneath the building. Samples were collected from the 
surface of the soil underlying the concrete floor of the warehouse 
as well as the same five subsurface intervals sampled by R1edel in 
1985. These borings were made in an effort to determine the 
extent of contamination underlying the warehouse. 

SRH also collected groundwater samples for PCP analysis and pH. 
and made measurements of static water levels from all monitoring 
wells in existence. The results of these analyses are supplied in 
Section 111 of this report. 
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SUMMARY 

Durinq the duration of the aqreement between Time and Koppers. 
pentachlorophenol and probably some tetrachlorophenol were 
released into the sandy soil adjacent to the woodtreatinq chemical 
warehouse. This material may have been released in combination 
with various hydrocarbon solvents used as a part of the process. 
The primary cause for these releases appears to have been 
intermittent spillaqe from hoses and mixinq vessels durinq end 
product formulation and transfer operations. rather than a 
one-time spill event. 

Upon investiqation of these findinqs. Time and Koppers terminated 
their aqreement. ceased all pentachlorophenol operations and beqan 
clean up operations at the site. 

In investiqatinq the extent. of soil contamination. Time has 
obtained assistance from several consultinq firms and clean up 
contractors. and has analyzed SUfficient soil samples to determine 
the vertical and horizontal extent of contamination. The 
contamination is localized in the northwest corner of the 
woodtreatinq chemicals tank fara. with some slight penetl:atioD 
below the warehouse. An estimated 2.000 cubic yards of so11. a 
portion of which extends down to the first water bearing zone. is 
contaminated. 

Time has installed an extensive water well monitoring network at 
the site and is continuously acquiring data on the flow directions 
and rates of flow of the first water bearinq zone. as well as OD 
water quality and PCP· concentrations. Early data indicates that 
gross contaminatioD of the groundwater has not occurred outside of 
the contaminated zone. PCP can barely be detected in wells in. or 
immediately adjacent to. the contaminant zone. Groundwater flow 
is qenerally in the direction of the Willametter River. Vertical 
qradients in the vicinity of the contaminant zone have not been 
determined at this time. 

Time attempted to minimize the risk of contaminant migration by 
disposing of sOlie material at Chemical Waste Manaqement I s 
Arlington facility. This effort was thwarted due to a moratorium 
on landfillinq of PCP subsequently disallowinq further such 
disposal. Time has consolidated the bulk of the contaminated soil 
into one spot within the woodtreatinq chemicals tank farm area to 
facilitate containment and minimize the risk of Off-site migration. 

Time has now retained SRH Associates to identify available 
alternatives to destroy or immobilize the PCP contaminated soil 
and is presentlY evaluatinq additionally qenerated data reqarding 
groundwater quality and soil contamlnation. 
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FIGURE I-I 
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Depth in Feet 

o - 1-1/2 

3-1/2 - 5 

8-1/2 - 10 

10 - 13 

IJ-l/ t. - 1:) 

15 - lS':1/2 

lS-1/2 - 20 

20 - 23-1/2 

23-1/2 - 25 

25 - 28-1/2 

28-1/2 - 30 

30 - 32-1/2 

32-1/2 - 35 

35 - 37-1/2 

37 -1/2 - 39 

39 - 42-l/2 

42-1/2 - 45 

·~s - 47-1/2 

'i7 ·112 - 49 

FIGURE 1-4 

BORING LOG WELL 4 
Soil Description 

Light brown gravelly sand. moderately compacted. 
moist (shovel sample) 

.- Dark brown gravelly sand. moderately compacted. 
moist. split spoon sample (5.5. sample) 

Light brown gravelly sand. in contact with blue 
gray gravelly sand. moderately compacted. Il~oist 
(5.5. sample) 

Gravelly sand 

Light blue gray gravelly sand. modera~~ 
compaction. saturated (S.S. sample) 

Gravelly sand 

Light blue gray gravelly silty sand with a clay 
lens. moderately compacted. saturated (5.5 .. 
sample) 

Gravelly silty sand with clay lens. 

Light gray gravelly silty fine sand with minor 
clay lens. moderately compacted. saturated (5.5. 
sample) 

Fine sand 

Light gray medium to fine sand. 3-1/2- thic:k 
clay lens. saturated (5.5. sample) 

Medium to fine sand with clay lenses 

light gray medium to fine sand. minor clay 
lenses. saturated (5.5. sample) 

Medium to fine grained sand 

Light gray medium to fine sand (5.5. sample) 

Light gray medium to fine sand 

Light gray medium sand grading to fine sand with 
depth. minor clay lens (5.5. sample) 

Fine sand. saturated 

Li ght gray sandy si 1 t grading to 11 ght gray 
s1lty fine sand (S.S. sample) 
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SECTION II 

REMEDIAL ALTERNATIVE ASSESSMENT 

INTRODUCTION 

A small portion of Time' s 45 acre property at 12005 N. Burgard 
Road in Portland. Oregon baa been identified as being contaminated 
with pentachlorophenol (PCP). Contamination at this site bas been 
found to extend to approximately 70' x 140' in area and to depths 
of about 15 feet below the surface in one spot. The site was used 
for the formulation and storage of woodtreating chemicals under an 
agreement between Time and Koppers fro. 1967 until 1982. In 
addi tion to pentachlorophenol. a number of hydrocarbon solvents 
and petroleum products were used in this procesB. 

Concentrations of PCP. ranging from below detectable limits to 
116.000 ppm. have been detected in the soil. wi tb concentrationa 
gener ... :ly decreasing witb depth and distance from the soutbwest 
corner of the woodtreating chemicals warehouse. Concentration 
data has been used to generate equiconcentration isopleths whicb 
indicate that soii contamination is generally restricted to the 
upper 3 feet of soil. with the exception of a major vertical 
column of contamination located at the corner of the warehouse. 

Perched groundwater underlies the aite at a deptb of approximately 
13 feet below the surface. This water appears to be continuous 
with and potentially discharging to. the Willamette River. The 
surface soil consists predominantly of medium-grained sands with 
occasional minor clay lenses and/or gravels. The soil is 
characteristically homogeneous from the surface to the perched 
water table. A layer of somewhat lower permeability underlies the 
perched water and consists of silty sands witb clay lenses. 
Fine-grained sands predominate below this layer. 

Concentrations of PCP in groundwater below the known contaminated 
zone have not exceeded .044 ppm. Most wells indicate no 
detectable concentrations of PCP. and outside of the contaminated 
zone. concentrations have not exceeded .003 ppm in any well. 
Contamination does not appear to have migrated extensively from 
the known contaminated zone. Analyses of groundwater are 
continuing on a quarterly basis. 

A water well monitoring network consisting of shallow wells and 
well points has been installed to monitor the upper perched 
water. A total of nine vertical and three slanted (45°) wells 
have been installed and are regularly sampled for pH and PCP plus 
being measured for static water levels. 
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Time is concerned with potential off-site migration of PCP from 
this source . and is determined to eliminate· this risk by 
remediating the site. Due to an existing ban on the land disposal 
of £>.)il containing pentachlorophenol. excavation and landfilling 
is not an available remediation alternative (the material at Time 
has recently been designated by the EPA as RCRA-listed waste F027 
vs. i~s previous U242 designation). Time does not desire to 
eith~~ leave the material in place without corrective action. cap 
the contaminated area without first eliminating the contamination 
or excavate and store the waste on site due to the long-term risks 
associated with these alternatives. Time has performed emergency 
phase stabilization and containment measures to minimize the risks 
of contaminant migration. 

The following discussion identifies and describes several remedial 
alternatives which are potentially capable of destroying or 
immobilizing PCP in sandy soils such as those found at Time. 
Comments are made regarding soil and groundwater treatment. 
economics. availability and technical feasibility. This 
discussion is not intended to represent an indepth feasibility 
analysis of remediation options. but rather presents a summary 
review of options which Time may wish to investigate in greater 
detail. 

ALTERNATIVES 

The following alternatives were identified during the preliminary 
evaluation as remedial methods potentially capable of achieving 
effective results at Time: 

Adsorption onto Polymers· or Activated Carbon 
Biodegradation 
Capping in Place 
~hemical Reduction 
Closure in· Place with Monitoring (No Remedial Actions) 
Encapsulation 
Excavation and Disposal 
Hi;h Temperature. Catalyzed Oxidation 
Incineration 
In-Situ Soil Washing and Surface-Mounted Soil Washing 
I~-~i'tu Thermal Extraction and Surface-Mounted Thermal Extraction 
Sodium Dehalogenation 

Of these listed alternatives. excavation and disposal. capping in 
place. and closure in place are either unavailable due tC) the 
regulatory moratorium on 1andfilling of F027 material. or doO not 
satisfy Timels requirements for long-term risk reduction. The· 
remaining alternatives are discussed below. 
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Adsorption Onto Polymers or Activated Carbon 

Should contaminating PCP. at some point. be removed trom the soil 
by soil washing. thermal extraction or other processes. final 
treatment ot the recovered wastes will be required. Although not 
a destructive process. sorption of the recovered PCP onto carbon 
or other polymeric substrates utilizing hydrophobic interactions 
as a sorptive process. will reduce the volume ot PCP contamin~ted 
material. 

Activated carbon and a variety ot organic and silicaeeous 
polymeric adsorbents have been utilized to bind PCP and other 
phenols. The sorptive process. however. is usually reversible 
under appropriate conditions (usually temperature elevation or 
through the use of non-polar solvents) and therefore may not be 
suitable for long term stabilization ot PCP wastes under 
unco~trolled conditionsJ 

These sorbents may be used to concentrate PCP trom a waste stream 
(i.e. ~oil washing eluates or thermal extraction scrubber liquors) 
which could then be recycled or disposed ot as a non-hazardous 
waste. The adsorbent may then be regenerated tor reuse and the 
concentrated PCP solutions so generated. collected for disposal by 
destr·.l~tive methods such as·. incineration or chemical 
decomposition. Such an approach may be a logical consideration 
for the Time site. 

Biodegradation 

Biodegradation ot man-made compounds has been observed for many 
years and the results of aerobic sewage treatment systems have 
been documented in detail. Aerobic landfarming of oily wastes 
from the petroleum industry has also been in general use for 
years. . Biodegradation occurs under essentially two basic 
conditions: aerobic (respiratory) and anaerobic (fermentative). 
Many compounds have been observed to be degraded. either partially 
or completely to carbon dioxide and water. by one or both of these 
pathways. 

Pentachlorophenol has been observed to undergo degradation by 
bacteria and fungi. Al though PCP degradation has been observed 
under aerobic conditions. it occurs at a more rapid rate and with 
fewer complications under anaerobic conditions. 

In addition to the biodegradation of pentachlorophenol in soil. it 
has been documented that fungal enzymes promote the binding of~ PCP 
to humic acids in soils. resulting in immObilization of the PCP. 

Bench scale studies by SRH Associates scientists have indi(:ated 
that. under controlled conditions.. PCP can be degraded in both 
aerobic and anaerobic soil environments. Controlling conditions 
for biodegradation include soil porosity. pH. moisture content. 
inorganic nutrients (including nitrogen, phosphorus and potassium, 

~ 
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Eh (oxidation reduction potential), microbial populations and PCP 
concentrations. Elevated concentrations of PCP ar. inhibitory or 
toxic to microbial populations, even under conditions: of 
acclimatization. 

The application of biodegradation to the treatment of soils from 
the site is severely limited due to the existence of high 
concentration material. PCP degradation, even under optimal 
condi tions. ceases when PCP concentrations are in excess of 1000 
ppm. Typically 500 ppm is considered the maximum effective 
limit. Between 500 and 1000 ppm. degredation effectiveness 
decreases. Since some material at the site contains PCP in excess 
of 1000 ppm. not all of the material would be considered ammenable 
to this treatment without significant dilution or pretreatment to 
reduce ~he contaminant concentrations. A large amount of the soil 
contains PCP at low concentrations however and may be treatable if 
it can be successfully isolated from the high concentration 
material found nearby. 

Biodegradation may be performed either in-situ or in surface
mounted fermentation reactors. Due to the highly permeable soil 
at Time. the shallow groundwater table and the possible adsorption 
of PCP in co-contaminating hydrocarbons which tend to immobLlize 
the PCP. in-situ degradation is considered to present an excessive 
risk of PCP migration to off-site locations. Additionally. 
generation of anaerobic conditions in sandy soils is highly 
difficult. Should a biological process be initiated in-situ, 
significant risk of PCP mobilization through pa.ttial 
decomposition, preferential degradation of stabilizing hydrocarbon 
absorbents. or bio-emulsification of the PCP could be expe,::ted. 
For these reasons a surface-mounted fermenter would be the 
preferred method for soil treatment at the site. 

A surface reactor may be used to directly treat a soil/water 
suspension, or may be used to treat extracted and diluted 
contaminants removed from the soil by other teChnologies: A 
surface fermenter allows for control of pH, nutrients. Eh, and 
other critical parameters, as well as preventing the releaSE! and 
migration of waste or waste products. 

Nutrients. pH and Eh control are parameters that are easily 
controlled once optimal process conditions have been identified by 
bench and pilot scale studies. Co-metabolities or other nutrient 
augmentation is also easily regulated. Fermenters capable of 
handling soils such as those found at Time are. commercially 
available, but may be constructed on site for considerable less 
cost. The requirements of this equipment vary with the amount of 
material to be treated, the reaction kinetics and the degrE!e of 
control required. 

Much d;:;~ate currently exists over the benefits obtained by 'ilsing 
PCP acclimated. commercially available bacterial preparations to 
promote degradation vs. using cultures of indigenous bacteria 
obtained from the site. There is considerable evidence to support 
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the use of indigenous micIooIganisms. The effect on the overall 
cost of the project is similar for both methods. Effective 
preparations range from $20 to $50 per pound of mateIial. 
Microbial requirements depend on a variety of soil and 
waste-specific parameters that have not yet been determined at the 
site. 

Costs not directly associated with the on-site remediation include 
bench and pilot scale tests. engineerinq. permitting. chemical. 
biological and physical analyses. agency negotiations. waste 
delisting and management. These costs are expected to be similar 
for all of the alternative technologies evaluated here. 

Chemical Reduction 

Oxidation and reduction reactions have been utilized to destIoy 
organic wastes undeI a variety of ciIcumstances. Due to its high 
degree of chlorination. PCP is not readily oxidized by such mild 
oxidants as ozone or hydrogen peroxide. Stronger oxidants present 
such a great hazard in and of themselves as to be unsuitable for 
treating wastes (See High Temperature Catalyzed Oxidation). 

PCP is. however. readily reduced by sodium borohydride solutions. 
Staiff (1981) and Sweeney (19B1) have both demonstrated the use of 
catalyzed metal powders and/or borohydride solutions in the 
oxidation of chlorinated aryls. In-situ techniques have been 
demonstrated. however competition from reducible soi 1 components 
may severely limit the reaction. requiring .retreatment. This soil 
reduct.:.":'.l chemistry must be identified to allow for proper 
selection and application of reducing agents. 

Reduction. either in-situ or in surface-mounted Ieactors. has 
reali&:ic potential for remediating the contamination at Time. 
The low organic content of the naturally occuring sands in the 
area. their homogeneity. the low trafficability of the soil. and 
the nature of the contaminants all support this alternative. 
Bench and pilot analyses would be required to determine the 
reduction potential and the products of reduction formed by this 
process. If technically successful. implementation costs should 
be moderate. 

Encapsulation 

One method of encapsulation of organic material is through the 
application of sorbents to the contaminated soil. Sorbents may 
include carbon granules. polymeric materials or substances in 
which the waste is soluble. All sorbents must be insolublE! in 
water. inert and not readily degradable in order to achieve long 
term stabilization of the wastes in question. 
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Pentachlorophenol is readily adsorbed by activated carbon granules 
and is soluble (absorbed) in a variety ot org·anic substances 
including high molecular weight hydrocarbons such as tar or 
asphalt. Since both of these materials meet the criteria listed 
above for acceptable sorbents, they offer a feas ible al ternati ve 
for PCP immobilization. Additionally, both materials 'are capable 
of so~bing any petroleum hydrocarbons which may exist in the soil 
in addition to PCP. 

An attt.:.ctive alternative for immobilization of Time's wastes is 
the ad~~xing of the PCP contaminated soil with asphalt to form a 
struct..lrally sound paving material which could then be used to 
seal the soil surface in the vicinity of the woodtreating 
chemicals tank farm. This alternative would require an analysis 
of the leachability of the wastes from the surfacing material and 
a determination of the structural integrity of the asphalt so 
produced at various levels of waste incorporation. 

High Temperature, Catalyzed Oxidation 

PCP is not ordinarily oxidized by readily available. easily 
handled oxidizers such as ozone or hydrogen peroxide. Although 
permanganate, dichromate or other strong oxidizers have been 
reported to successfully oxidize PCP, their cost, side reactions 
wi th soil components. and the environmental hazards generated by 
them restrict their use in treating contaminated soils. Z lmpro 
has developed a process. commonly referred to as wet air 
oxidation. which has been successful in destroying phenols and 
other hazardous compounds in aqueous media. 

The Zimpro. Wetox and other processes based on this same 
principle. employ high temperatute and elevated pressures in an 
oxygen enriched aqueous environment to oxidize· and thereby destroy 
hazardous organics. PCP and other extens i vely chlotinated 
organics are refractile to this process without the addition of 
suitable catalysts which can facilitate the dechlorination of 
these compounds. rendering them retreatable. Once dechlorinated. 
the resulting intermediates have increased susceptibility to 
oxidation by the wet air oxidation process and are degraded to 
either carbon dioxide and water or to non-toxic biodegradable 
intermediates. 

All wet air oxidation processes are provided as packaged sYf;tems 
by tt.e supplier. Included are the reactor. reagents and 
opera~ors. Additional support and feasibility testing of 
representative media can ordinarily be negotiated. Cost of the 
system, which is provided on a lease basis, is variable dependent 
upon tte volume of material to be treated, the size of the 
requil~d reactor and the type of process necessary. 
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Incineration 

Incineration represents a tested and proven method for the 
destruction of chlor ina ted hazardous wastes, including PCP. 
Several types of incineration capacity exist in the U.S. Ordinary 
incineration, which is not acceptable for chlorinated organics, 
does not incorporate the appropriate acid scrubbers needed to 
produce an acceptable air discharge from wastes such as PCP. High 
efficiency incinerators. (often referred to as "6 nine" 
incinerators. based on their destruction and removal efficiencie3) 
are capable of treating pentachlorophenol in high concentrations. 
Incinerators of this type are available in the U.S. as both f.ixed 
and mobile units. However. there is not SUfficient capacity at 
this time in either type of unit, to satisfy domestic demands. 
Although most incinerators can handle liquids, few are equipped to 
handle solids such as contaminated soil. 

Incineration can easily satisfy Time's objectives of reducing long 
term risk related to the contamination found on site. However. 
since no small mobile units are available nearby, Time must either 
absorb s ignif icant mobilization, siting and permitting costs or 
ship its waste to a fixed unit. The attendant risks in shipping 
must be weighed against those associated with leaving the soil on 
site. 

The n:.arest incinerator for solid hazardous wastes such as ehose 
at the Time facility. is located in Deer Park, TX and is operated 
by Rollins Environmental. A primary concern with disposal by this 
alternl·.:.ive is cost. Rollins current price for incineration of 
contal:!inated soi Is is approximately $0. SO per pound. Based on 
Time's estimate of 2000 cubic yards of contaminated soil. 
incineration costs may approach $2.5 million. This figure does 
not i~~lude excavation, shipping and other associated costs. For 
comparison purposes. this amount is on the order of five timeE; the 
cost of landfilling. if this alternative were available to Time. 

In-Situ Soil Washing and Surface Mounted Soil Washing 

Removal of contaminants from soil may be accomplished through 
extraction with a variety of elutriating solutions. The choice of 
the proper solution must be based on the physico-chemical nature 
of the contaminants. the effect of the elutriate on the soil 
geochemistry and its permeabil i ty, plus the method by which the 
eluted -contaminants are to be treated for destruction. or 
disposal. Ordinarily. aqueous solutions of acids. bases. 
surfactants or other compounds are selected (US EPA. 1982). 

The effect of washing contaminated soils with water alone. or with 
mixtures of non-ionic surfactants was investigated by Science 
Applications International Corp. . Their findings indicate that 
surfactants greatly increased the effectiveness of soil wal;hing 
when the contaminant of concern was either PCP or a high boiling 
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oil fraction. With pentachlorophenol alone. or when used in 
conjunction with other chlorinated phenols. plain water provided 
ef~ective washing of the contaminants from a relatively sandy soil 
(83\ sand. 10\ silt and clay). 

Since the contaminants at Time initially appear to be refractile 
to natural elution with precipitation or groundwater. surfactants 
appear to be desirable at this site. The use of alkaline 
solutions. while ordinarily effective with phenols. may be 
ineff{..;.::ive at Time due to the possibility of co-contamination 
wi th oi ls or hydrocarbon solvents. Extraction with ()ther 
hydrocarbon solvents. while likely to effectively extract the 
contaminating PCP from the soil, will result in the formation of a 
hydroc~:bon contaminated soil requiring an additional purification 
step. 

Two means of applying soil washing methodologies have been 
identified: in-situ techniques and surface-mounted techniques. 
(including batch or continuous flow apparatus). In-situ 
techniques involve the treatment of soil without excavation and 
provide for the application of the elutriating solvent to the soil 
surface and recovery of the eluate by using recovery wells in the 
treatment zone. Surface-mounted systems involve the use of batch 
extraction tanks or counter-current extraction columns 'ihich 
extract the contaminants under controlled conditions. 

In-s i tu techniques are effective in extracting contaminants only 
where the soil geology is known to be uniform and where the 
permeability is high enough to permit adequate percolation of the 
elutriating solutions through the soil. Additionally. in c:ases 
where the distance from the lower limit of the contaminants to 
groundwa ter (or al terna ti vely to either a natural or induced. low 
permeability soil layer) is great, excessive amounts of solution 
are required. Control is reduced and the potential for 
uncontrolled release of the eluate is great. The technique is 
well sui ted for situations where contamination is not geneJ~a 11y 
accessible by ordinary excavation techniques (i.e. below 
buildings. in developed or heavily utilized areas). 

The in-situ process is generally implemented by applying the 
solution through trickle irrigation or infiltration galleries. and 
recovering the product through judiciously placed recovery wells. 
The recovered eluate is treated and. if possible. recycled. A 
thorough evaluation of all waste components and soil chemistry 
must be performed to facilitate the selection of a proper 
surfactant. determine application rates. evaluate recovery 
potential and to provide information regarding eluate. 
characteristics for the determination of treatment alternatives. 

SurfaL~ mounted processes are indicated where the distance to 
groundwater. extraction requirements or heterogeneity of the soil 
(i.e. channelling. lenses. etc.) require a higher degree of 
control on the process. In these cases. soil is excavated by 
suitable procedures and placed into batch or countercurrent 
continuous extractors. Batch extractors usually involve the 

- 16 -

TOLS004174 

BZT0104(e)040995 



submersion and agitation of batches of contaminated soil in large 
tanks fitted with a filtration stage to separate the cleaned soil 
from the eluate. This step is usually repeated until a suitable 
clean-up standard is aChieved. 

Countercurrent extractors involve the introduction of contaminated 
soil into an upwardly moving extraction bed while the elutriating 
solution is introduced at the top of the bed and allowed to 
migrate downwards. In this latter process. the cleanest soil 
(already partia lly extracted) contacts the cleanest solvent just 
prior to exiting the column at the top. This continuous process 
has the advantage of generating less spent solvent requiring 
subsequent treatment than does the batch process. 1 t requires a 
higher degree of process control but is generally less labor and 
energy intensive than a batch process. A continuous process also 
allows for the fitting of a second solvent stage to elute any 
residual surfactant from the treated soil where water was used. 

The cost of soil washing is expected to be moderate. however this 
process does not address the final destruction and/or disposal of 
the recoverd solutions. These solutions. containing PCP. water. 
surfactants. and poss ibly hydrocarbons. must be treated by 
incineration. biodegradation. immobilization. recycling or by 
chemical processes prior to completion of the project. The 
extra~tion process and the treatment process should be determined 
in conjunction with one another in order to maximize their mutual 
effectiveness. 

In-Situ Thermal Extraction and Surface Mounted Thermal Extraction 

Thermal extraction processes involve the introduction of heat to 
the contaminated soil mass to increase the vapor pressure of the 
contaminants. rendering them sufficiently volatile to allow their 
recovery as a vapor. As might be expected. these processes work 
best with relatively volatile contaminants that tend to rl~main 
free. rather than binding to soil components. Additionally. the 
processes work best in friable or loose-grained soils which allow 
free permeation of the vapors· and their subsequent release to the 
recovery system. 

Coia (198S) has presented a system for recovery of volatiles from 
contaminated soils using an in-situ process. This system consists 
of a network of thermal injection wells and extraction wells 
connected to injection and extraction blowers. respectively. 
Although the system was intended for extraction of TCE from 
glacial sands. any compound that can be brought to exert a 
significant vapor pressure can be recovered with this system. 

A similar system utilizing a modified drilling rig has been 
developed by ATW Calweld. This firm. a manufacturer of drilling 
equipment has modified the kelly of a drilling rig to incorporate 
several channe ls which a llow the introduction of hot air. ;team 
and various chemicals. if appropriate. The equipment ra~idly 

- 17 - TOLS004175 

BZT0104(e)040996 



aqitates the soil while applyinq heat and volatilizes contaminants 
wh~ch are then recovered in a neqative pressure hood surroundinq 
the surface of the riq. Contaminant vapors are drawn off to a 
cyclone and scrubber system. Al thouqh the device has only been 
demonstrated on hydrocarbon spills (qasoline and diesel oil)., ATW 
Calwe) d suqqests that the process is applicable to lower 
volat~~~~y compounds such as pentachlorophenol. 

Thermal extraction in surface units has been advanced by several 
firms. American Toxic Disposal in Waukeqan illinois. has operated 
a 10-ton-per-day uni t which has successfully removed PCB's from 
contaminated soils and sludqes. This system has been demonstrated 
to the EPA and is currently beinq used to treat material 
containinq PCB's in Gary. Indiana. 

As with soil washinq techniques. thermal extraction techniques do 
not destroy contaminants. which must be _recovered and treated or 
immobilized by other techniques. The process does. however. 
result in a volumetric reduction of the contaminated soil by 10 to 
100 fold. allowinq consideration of incineration as a final 
destruction alternative. 

Thermal extraction processes are viable candidates for treatinq 
Time's contaminated soils since the soil at Time is friable and 
loose-qrained. A preliminary consideration to be addressed before 
selectinq this process is the deqree of volatility of the 
contaminants in the matrix found at Time. Since moisture does not 
present a major deterrent to thermal processes. saturated material 
may also be successfully treated. 

Sodium Dehaloqenation 

Both Acurex and the Franklin Institute have developed processes 
whereby soils are extracted (similar to Soil Washinq. above) and 
subjected to dehaloqenation usinq sodium based proprietary 
compounds. Al thouqh the process has been pr imarily uti lized for 
PCB destruction. it appears to be ammenable to chlorinated ph,!nols 
as well. 

The Acurex process is less stable and more sensitive to 
interference from water than is the Franklin Institute pro.::ess. 
which uses a specially modified sodium/polyethylene qlycol 
compl~x. The Franklin Institute process has been applied directly 
to soils in an in-situ operation. 

These procedures have been used primarily in the destruction of 
PCB oils and have only recently been used to treat contaminated 
soils. PCP has not been treated by this process. Adaptation to 
the Time site may be possible but should be pursued only if other 
demonstrated technoloqies do not prove successful in pilot 
demonstrations. 
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SUMMARY 

Twelve al ternati ve processes have been identif ied for isola tion. 
immobilization. separation andlor destruction of PCP contaminated 
soil found at Time. The selection of anyone or a combination of 
these alternatives requires additional characterization of the 
wastes found at the site. Among the additional data that may be 
required are: 

Adsorption Isotherms of Wastes on Soil and Carbon 
Biodegradability of Waste Constituents (Half-life and Rate 

Constant) 
Biodegradation Products 
Bioinhibition Threshold Concentration of Waste Constituents 
Characterization of Co-contaminants (if any) 
Climatic Conditions 
Determination of Soil pH 
Determination of Soil Particle Size Distribution 
Groundwater Parameters (Flow Rates. Storage Coefficient) 
Organic Carbon and OctanollWater Partition Coefficients of 

Waste Components 
Oxidation/Reduction Potentials of Waste Constituents 
Re~J:red Clean-up Levels 
Soil Microflora 
Soil Moisture Content 
Soil nutrient Concentrations (N. P & K ratios) 
Soil Organic Matter 
Soil Oxygen Concentration 
Soil Permeability 
Soil Temperature 
Surfactant Solvation Efficiency (for Each Waste Constituent) 
Trafficability of Soil and Site 
Waste Constituent Vapor Pressure Curves 

While other information may be needed 
alternative. some of the above data may 
depending on method selected. 

for each spet:if ic 
also be necessary. 

I t should be remembered that separatory procedures such as soi 1 
washing or thermal extraction will require additional disposal or 
destructive treatment processes as a final step. Surface mounted 
separatory or treatment processes will require excavation. 
containment and storage steps prior to implementation. 

A recommended course of action for the determination and selection 
of a remedial technique for the Time site involves additional 
definition of the waste constituents. clarification of soil 
parameters. further definition of groundwater conditions and 
determination of site specific conditions listed above. Following 

··.o\. 
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these determinations. the 
feasibility of the various 
addrei;ised. 

specific questions 
alternatives listed 

of techllica 1 
above can be 

With this information. alternatives may then be selected with a 
greate~ degree of conf idence and further pursued by performing 
bench scale tests to evaluate their applicability to the 
contaminated soils found at Time. Bench scale conditions can then 
be scaled up to pilot level demonstrations. either on-site or at 
supplier's test facilities. Finally. these data may then be used 
to develop and obtain required treatment permits from appropriate 
State/Federal agencies. The generally accepted approach to 
selecting an operational treatment procedure is to evaluate the 
most logical alternative first and if it proves unsatisfactory due 
to site specific or economic factors. evaluate the next loc~ical 
option. 

RECOMMENDATIONS 

Based on existing information. the following is recommended: 

a. Select the "Surface Mounted Soil Washing" technique as 
the most logical remedial approach. 

b. Perform bench scale and pilot level evaluations. 

c. Determine necessary destruction steps of recovered 
extracts. 

d. Ascertain technical permitting and economic feasibility 
of technique for final disposal action. 

e. Compare results with repeat step by step examination of 
next most logical remedial approaches which are: 
"Surface Mounted Thermal Extraction" and "In-Situ 
Thermal Extraction". 

Bench scale evaluations of a surface mounted. counter cur rent 
soil washing process involve the excavation of contaminated 
soils. ':emporary storage of the soils on an impervious slab. 
extraction of the contaminants with an aqueous solution of 
nonionic surfactants. removal of the surfactants by 
countercurrent washing with water. recovery and treatment of 
the rinsates. their analysis and on-site placement of the 
purified soils. The contaminated rinsates would then be 
subjected to a destruction step that can only be determined 
based on the constituents in the recovered extracts. but m.ay 
include chemical reduction. incineration. biodegradation or 
other processes outl ined ear 1 ier. A schema tic drawing of a 
proposed process is shown in Figure 11-1. 
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The actual process consists of the physical excavation of 
contaminated soil using classical techniques and the temporary 
st~rage of the excavated soils on an impervious. protected 
surface. Material from this location would be transferred 1~0 
an infeed hopper connected to a primary extractor or soil 
washer. The soil would be introduced into the lower section of 
the extractor via a screw feed auger. Once in the extractor.. 
the soil would be agitated and conveyed upwards while 
extracting solvent [an aqueous solution of nontoxic. nonionic 
detergents (surfactants)] is introduced into the top of tile 
extractor. The extraction would take place in a countercurrent 
fashion. producing a cleaned soil product and contaminated 
elutriate in a continuous process. 

Cleaned soil would then be su~ject to rinsing with clean water 
in a secondary extractor. operated similarly to the prima:cy 
extractor. to reduce or eliminate residual surfactant 
concentrations. allowing the soil to be returned to the site. 
The contaminated fluids would be stored. tested and treated to 
effect ultimate disposal. Analytical decision points are noted 
as diamonds in Figure II-I. There are three. It is possible 
that SUrfactant solutions with suitably low or undetectable 
levels of PCP could be discharged to the sanitary sewer. 

The process can easily be modelled 'in bench scale experiments 
and the technical feasibility of the process can be accurately 
determined. The nature and required concentrations of the 
surfa~~ants. soil retention times. elution rates and 
contaminant loading factors can all be determined to allow 
approximation of 'full scale process operating parameters. 
Following determination of these parameters. scale up protocols 
and economic feasibility may accurately be determined. 

Soil washing is recommended since it has been successfully 
applied to soils contaminated with PCP in pilot studies on 
similar soil types and does not use hazardous materials which 
may interact with or be retained by the soil. The process 
should be directed towards a surface. rather than in-situ 
technology to improve process control and to mlnlmlze tne 
chance of uncontrolled releases to the environment. Residual 
surfactants may be eliminated from the soil using only water. 
and surfactants can be modified to remove PCP as well as 
co-contaminating hydrocarbons. which may also be present. 

The aqueous extracts so produced 
of concentrating and destructive 
PCP and hydrocarbons. placing 
alternatives at Time's disposal. 

may be subjected to a variety 
steps to remove the entrained 
a wider array of treatment 
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SECTION III 

ANALYSIS RESULTS 

INTRODUCTION 

During August. of 1986. Time ret.ained SRH Associat.es t.o cOllect. 
samples of surface and subsurface soil and groundwater frol1l the 
Time Facility located in Portland. Oregon. The samples were 
analyzed for pentachlorophenol (PCP) in an effort to further 
existing data concerning past releases of this chemical fJ:om a 
woodtreating chemicals formulating operation at this site. 

Samples of surface soils were collected from an earthen tank farm 
area located south of the woodtreating chemicals warehouse and 
from six locations below the concrete floor of the warebous_ 
itself. Additional samples were taken from five other depths 
below the warehouse floor from the same holes as the surface 
samples. Groundwater was sampled at seven existing monitoring 
wells surrounding the woodtreating chemicals area and was analyzed 
for PCP and pH. . Static water levels were determined in these 
wells and at a monitoring station for the measurement of 
Willamette River water elevations located on the Northwest 
Terminal Facility pier. 

SURFACE SOIL SAMPLING AND ANALYSIS 

Follo;.:i:£g the contaminated soil relocation to one pile. surface 
soils were collected from 17 locations in the woodtreating tank 
farm area. The locations were identical to t.hose sampled by 
Riedel Environmental Services during initial samplings performed 
in 1985. Samples were obtained from 2 to 3 inches below the soil 
surface to reduce the risk of contamination arising during set up 
procedures at the sample site. 

Additionally. six locations inside the warehouse were sampled by 
coring through the concrete with abrasive saws. The six locations 
were selected by Time and represent an extension of the triangular 
sampling grid employed by Riedel in the 1985 study. Samples were 
obtained from an interval of 3.5 to 5.5 feet below the lower 
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surface of the concrete using split spoon samplers~ The sampling 
procedure used will be described in the next (Subsurface Samples) 
part. The selected depth was chosen to position the samples at 
the same true elevation as the surface samples taken from the tank 
farm area. Samples of soil from 2 to 6 inches below the l.ower 
surface of the concrete floor were obtained and held for possible 
future analysis. 

Samples were obtained using stainless steel sampling spoons which 
had been previously cleaned with sequential washings of laboratory 
detergent. tap water. hexane. tap water. trisodium phosphate and 
sodium carbonate in water. tap water and distilled water (3X). 
Samples were screened through 0.10 inch stainless steel mesh which 
had been similarly cleaned. The screened material was allowed to 
fall directly from the screens into pre-washed 8 ounce glass jars 
fitted with screw cap closures and teflon liners. The containers 
had bean cleaned to EPA specifications and were not opened prior 
to re~a~ving the sampled material. 

Samples were field logged and containers were marked with the 
date time. location. sample code. requested analyses and other 
relev~~t data. Lids were replaced with care being taken to ensure 
that no interference with the hermetic seal occurred. Tamper 
indicating seals were applied. chain of custody and analysis 
request forms were completed and the samples placed on ice I?rior 
to transport to the laboratory. Samples were del i vered to the 
laboratory within 48 hours of collection in all cases. No 
preservatives were .added to soil samples. 

Samples were extracted in the laboratory using method number 3540. 
Soxhlet Extraction. as described in EPA publication SW 846. Test 
Methods for Evaluating Solid Waste. Physical/Chemical Methods. 
The extract so obtained was analyzed for pentachlorophenol by 
method 8040. Phenols. as described in EPA publication SW 846. 
Field and laboratory duplicates were analyzed and spiked sample 
recovery efficiencies were determined. Laboratory blanks were 
ana lyzed. No field blanks of soil were submitted. All quality 
control results indicated acceptable performance of sampling and 
analysis. 

The results of the surface soil samples are listed. along with the 
X and Y coordinates of their respective sampling locations. in 
Table 1 II-l. The coordinates are referred to a temporary bench 
mark located at the end of a concrete wall at the southeast corner 
of the woodtreating tank farm area. The coordinates are given in 
feet. The X axis is aligned in an approximately northeast 
southwest plane while the Y axis is aligned in an approximcltely 
northwest - southeast plane at at 90° to the X axis. 

The results listed in Table 111-1 were subjected to Kriging 
analysis to generate lines of equal concentration 
(equiconcentration·isopleths). A .~5 smoothing ratio and a search 
radius of 213 feet was used for generation of the contours which 
are a:.c'Jn in Figures 1 II- 1 to I II-4. The sample sites and t:heir 
respective concentrations are indicated. The contours are to 

"\. ,6 
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sea le (1" = 20 feet) and can be overlaid on the. associated plan 
drawin~ of the sampled area. (Figure 111-5). 

The results indicate that the bulk of the surface contamination 
exists in a pile of material located in the vicinity of sample 
point S. Additional contamination is located to the east of point 
S. continuing to approximately the concrete wall bordering the 
tank farm on the east. The strong focal point of contamination 
located at point K has generated a broad area of calculated 
contamination on the Kriging generated contour maps. Due tl) the 
lack of supporting high concentrations of PCP adjacent to point K. 
it is concluded that this contour is primarily artifactual. 
generated by the data reducing program in response to the single 
very high concentration detected at K. It is more likely that. K 
represents a small focus of high concentration. rather than the 
large area implied by the contours. 

Most contamination that had been previously detected to the west 
of the woodtreat.ing tank farm area appears to have been removed 
during recent excavation activities performed by Time. Thts is 
reflected by the low results found at points M and U. 

Two locations beneath the warehouse floor were found to contain 
low levels of PCP. Borings 1 and 5 contained 5.7 and 1.4 ppm of 
PCP. respectively. It should be noted. however. that despite 
stringent efforts to prevent contamination. blowing winds and 
"dust devils" were noted during sampling and were observed picking 
up soil from the tank farm area and warehouse floor. Because of 
these concerns. the low levels noted in these samples are probably 
a result of field contamination. 

SUBSURFACE SAMPLES 

Samples were obtained from six depths below the lower surface of 
the concrete floor in the woodtreating chemicals warehouse. Six 
locations. determined by Time and located at extensions of the 
triangular sampling grid developed by Riedel. were sampled. The 
approximately 6 inch thick concrete floor was cored using an 
abrasive wheel. Twelve inch diameter holes were cut. The surface 
of the concrete within a 6 foot radius of the hole was swept clean 
and covered with .005 inch thick polyethylene film to minimize 
contamination from residue found in the warehouse. 

The upper 2 to 3 inches of soil in the hole was removed to 
eliminate contamination with cuttings generated during the coring 
and set up operations. A sample was subsequently obtained llS ing 
the technique given above. f rom the exposed surface of the ho 1e. 
The holes were designated as numbers 1 through 6. The surface 
sample was c011ecte~nd held for future analysis. 

~ 
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Following collection of the surface sample. the ~ole was advanced 
using a hand operated. 2 1/2 inch (O.D.) continuous flight auger. 
Samples were obtained at the following intervals below the upper 
surface of the conctete floor using a 2 inch (O.D.) split spoon 
sampler: 

3.5 to 5.5 
5.5 to 7.5 
7.5 to 9.5 

10.5 to 12.5 
15.5 to 17.5 

feet ( 
feet { 
feet ( 
feet ( 
feet ( 

0 
2 
4 
7 

12 

) 
) 
) 
) 
) 

Sinc£ .. he upper surface of the concrete floor was 3.5 feet above 
the currounding soil surface. the five depths listed above were 
equivalent to the 0 to 2 foot. 2 to 4 foot. 4 to 6 foot. 7 to 9 
foot and 12 to 14 foot intervals sampled in the woodtreatinq tank 
farm ~=~a by Riedel in 1985. 

Samples were taken by removing the drill from the bore hole and 
inserting the split spoon sampler into the bore hole taking care 
not to dislodge any material from the surface or walls of the 
hole. The sampler was driven into the soil using a 20 lb. 
hammer. Hand drilling and driving of the penetrometer/sampler was 
requited due to the inaccessibility of the site to conventional 
drill rigs and to the low overhanging roof of the warehouse. 

Samples were extruded by gently tapping the soils out of the 
sampler onto stainless steel screens. which were cleaned as 
indicated above. The samples were screened. placed into jars. 
labelled. logged and handled as described above. Samplers were 
cleaned after each use. using the decontamination procedures 
described above. The drilling equipment was decontaminated 
between holes and prior to leaving the site. All decontamination 
water was impounded in D.O.T. 17 E drums until proper dit3posal 
requirements could be est~~lished bas~d on analytical results. 

During dri 11 ing, saturated conditions were encountered at the 12 
foot interval in all holes. No groundwater samples were taken 
from any location. All soil samples eonsisted of medium gr.ained 
grey - brown to blue sands. Cobbles were encountered in holes 
number 1 and 2 at a depth of approximately 3 feet below the floor 
surface. The cobbles were associated with a minor clay lens 
approximately 2 inches thick. 

Following drilling. holes were abandoned through the addition of 
bent~nite pellets to a depth of 13 feet below the concrete floor. 
The remainder of the hole was filled with bentonite grout to the 
surface. The concrete core plugs removed during coring of the 
waret~use floor were replaced in the hole and bedded with 
bentc~ite in accordance with Time's request. 

The samples were refrigerated and' shipped to the laboratory for 
PCP & __ lysi6 as outlined above. The results, together with the X 
and Y coordinates of the sample points. are presented in Tables 

- 2S - TOLS004185 

BZT01 04(e)041 006 



111-1 through 111-4. The 
combined with the results 
locations labelled J through 
depths 2. 4. 7 and 12. to 
these depths. 

data from these analyses have been 
obtained by Riedel' at the sample 
Z in 1985. for the nominal sampling 
generate concentration isopleths at 

The data listed in these tables was analyzed by Kriging analysis 
according to the procedure given above. The results of the 
contouring are shown in Figures 111-1 through 111-4. Figure 111-5 
shows the sample locations on a plan drawing of the woodtreating 
chemicals warehouse. Figure 111-6 incorporates the X and Y 
coordinates of the sample locations on this drawing. 

The results indicate that contamination is restricted to the 
woodtreating tank farm area with virtually no contamination being 
found beneath the central and northern portions of the warehouse. 
There is significant PCP contamination .below the surface of the 
southwest corner of the warehouse. which appears to be continuous 
with a vertical column of contamination located immediately 
adjacent to this area in the tank farm. 

Excavations in the woodtreating tank farm area have perturbed the 
original conditions of the site. and therefore the surface and 2 
foot contours are not expected to be representative of conditions 
existing prior to the movement of soil. This can be seen by the 
dis~ortion of the vertical column of contamination at the surface 
and two foot intervals. due to the fact that soil at these sites 
had been removed and replaced with soils from other areas within 
the wn~dtreating tank farm. A computer generated topographic grid 
net t; the woodtreating tank farm and warehouse area can be seen 
in Fi';]ure III-7. 

The 4, 7 and 12 foot contours reflect the strong vertical plume of 
PCP cwil~amination which decreases to about 2000 ppm at the 12 foot 
depth. A minor lobe of this plume appears to extend to the 
southeast into the lower corner of the woodtreating tank farm area 
at or around the seven foot interval. The vertical plume appears 
to widen and diffuse to the south at the 12 foot contour, 
presumedly due to the presence of groundwater at or near this 
sampling depth. 

GROUNDWATER ANALYSES 

The nine vertical groundwater monitoring points at Time (See 
Figure 1-6, Section 1) were measured for static water levels and 
tested for pH and PCP. The three slant borings located a'c the 
southwest corner of the warehouse were not examined. The wells. 
which had been previously installed by Time employees or other 
contractors, consist of 1 1/4 and 2 inch (I.D.) stainless steel 
well points and 2 inch (I.D.) PVC screen and casing. 
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The wat.er level elevat.ions in t.he wells. labelled A t.hrough I, 
were measured to t.he nearest. .01 foot from the top edge of t.he 
c~sing at a scribed mark locat.ed on the nort.h side"of the casing. 
A Fisher M-Scope previously calibrat.ed against. a st.eel t.ape was 
used t.o obtain t.he measurement.s. St.anding bore volumes of well 
wat.er were calculated based on t.hese measurement.s and well 
construct.ion drawings provided by Time. A measurement of the 
Willamet.t.e River wat.er elevat.ion relative t.o a mark locat.e~ by 
Time on its unloading pier was also taken. 

Stainless steel weighted bailers were used to remove at least 4 
standing bore volumes of water prior to collecting representative 
samples of groundwat.er. The bailers had been previously cleaned 
by tee procedure described above. and were re-cleaned after each 
well was sampled. The purged water was collected into D.O.T. 17 E 
drums until proper disposal could be determined based on 
analytical results. 

The samples were dispensed directly from the bailer into two 1 
liter amber glass bottles fitted with screw cap closures and 
teflon liners for PCP analysis. Samples were adjusted to pH 2 
wi th 1: 1 Sulfuric Acid in distilled water and checked wi ttl pH 
paper prior to refrigeration and delivery to the lab. Samples for 
pH analyses were dispensed directly into 250 ml polyethylene wide 
mouthed bottles without preservatives. pH analyses were performed 
within 2 hours of sample collection using a silver-silver chloride 
reference electrode standardized against two NBS traceable 
reference buffer solutions. Samples were logged. labelled, sealed 
and t.ransferred to the laboratory within 6 hours of collection. 
Analyses for PCP were performed as above. except that t.he silmple 
was not filtered prior to analysis. and was extracted by m'1!thod 
3510, Separat.ory Funnel Liquid - Liquid Extraction. as desc;~ibed 
in EPA publication SW 846. 

The results of t.he groundwater investigation are shown in 'rable 
111-6. Wells C and G were dry and could not be sampled. The pH 
ranged from 6.53 to 6.91. The only well showing detectable PCP 
was well D, in which .044 ppm was detected. Well D is located 
southeast of the woodtreating chemicals warehouse. 
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TABLE III-1 

TIME OIL CO. 

COORDINATES - SURFACE PCP CONTOUR 

CODE X Y [PCP] 

J -17 5S 2.3 
K -42 5S 1200 
L -66 55 0.7 
M -91 55 1.8 
N -4 38 6.3 
0 -29 38 176 
P -54 38 75.3 
Q -78 38 620 
R -17 20 891 
S -42 20 736 
T -66 20 1600 
U -91 20 0.7 
V -2 2 S 
W -29 2 3S4 
X -54 2 44.5 
Y -78 2 19 
Z -78 73 537 
6 -66 91 0 
5 -54 73 1.4 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 S.7 

NOTE: [PCP] CONCENTRATION OF PCP (mg/Kg) or (ppm) 
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TABLE 111-2 

TIME OIL CO. 

COORDINATES - 2 FOOT PCP CONTOURS 

CODE X Y (PCP] 

J -17 55 3 
K -42 55 8.8 
M -91 55 87 
N -4 38 3.1 
0 -29 38 59 
P -54 38 16 
R -17 20 34 
S -42 20 252 
T -66 20 123 
U -91 20 44 
V -2 2 260 
W -29 2 15 
X -54 2 4.5 
Z -78 73 14 
6 -66 91 0 
5 -54 73 5.6 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: (PCP] - CONCENTRATION OF PCP (mg/Kg) or (ppm) 
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TABLE I II-3 

TIME OIL CO. 

COORDINATES - 4 FOOT PCP CONTOURS 

CODE X Y [PCP] 

J -17 55 3.6 
K -42 55 10.5 
L -66 55 7200 
M -91 55 22 
N -4 38 238 
0 -29 38 23 
P -54 38 15 
Q -78 38 2205 
R -17 20 50 
S -42 20 184 
T -66 20 534 
U -91 20 55 
V -2 2 380 
W .-29 2 8.1 
X -54 2 1.3 
Y -78 2 598 
Z -78 73 2 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OF PCP (mg/Kg) or (ppm) 
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TABLE I II-4 

TIME OIL CO. 

COORDINATES - 7 FOOT PCP CONTOURS 

CODE X Y [PCP] 

K -42 5S 3 
L -66 S5 8400 
M -91 5S 1 
0 -29 38 13 
P -54 38 130 
Q -78 38 700 
R -17 20 500 
S -42 20 1130 
T -66 20 7S 
U -91 20 5 
V -2 2 1 
W -29 2 1 
X -54 2 1.9 
Y .-78 2 700 
Z -78 73 7 
6 -66 91 0 
5 -54 73 0 
4 -29 73 0.96 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] • CONCENTRATION OF PCP (mq/Kq) or (ppm) 
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TABLE III-5 

TIME OIL CO. 

COORDINATES - 12 FOOT PCP CONTOURS 

CODE X Y [PCP] 

K -42 55 2.3 
L -66 55 2030 
M -91 55 690 
0 -29 38 38 
P -54 38 450 
Q -78 38 1150 
R -17 20 1 
S -42 20 217 
T -66 20 90 
V -2 2 3.4 
W -29 2 1.9 
X -54 2 1 
Y -78 2 720 
Z -78 73 1 
6 -66 91 0.94 
5 -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OF PCP (mg/Kg) or (ppm) 

TOLS004199 

3 231 9 

BZT01 04(e)041 020 



?0tJl° ~, f- L1 ,/ 

TABLE 111-6 

TIME OIL CO. 

GROUNDWATER ANALYTICAL RESULTS 

(AUGUST 29. 1986) 

WELL NUMBER STATIC WATER LEVEL pH 

MW-A 
MW-B 
MW-C 
MW-D 
MW-E 
MW-F 
MW-G 
MW-H 
MW-1 
RIVER 

NOTES: 

(FT BELOW TOP OF CASING) 

14.06 6.80 
15.07 6.70 

DRY N.A. 
14.48 6.53 
15.22 6.54 
15.44 6.57 

DRY N.A. 
11.28 6.91 
14.75 6.77 
25.70 N.A. 

[PCP) • CONCENTRATION OF PENTACHLOROPHENOL 
ppm • PARTS PER MILLION 
N.A. • NOT AVAILABLE 
N.D. • NOT DETECTED 

, 

[PCP] 
(ppm) 

N.D. 
N.D. 
N.A. 
.044 
N.D. 
N.D. 
N.A. 
N.D. 
N.D. 
N.A. 
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COFFEY LABORATORIES, INC. 
C91C N.£. 122nd Ave. 

Portland, OR 97230 2:: U Phone: (503) 254-1794 

SRH AssocaTes. Inc. 
P.O. Box 1400~ 
Po~tland. O~e90n 97Z14 
Attention: Jonn ~udQicK 

Analysis ReQuested: Fentachjo~ophenol 

Sample L.ocation: Time Oil Co., Portland Terminal 

SAMPLE ID 

J-O - Su~face-N.E. Tank Farm 
K-O - Su~iace-N. TanK Fa~m 
1..-0 - Sur'ace-N.W. Tln~ Fa~m 
M-O - Su~'ac.-N.w. TanK Farm 
N-O - Surface-E. TanK Fa~m 

0-0 - Su~'ace-N.E. Cent~al T.nK Farm 
P-O - Surface-Nt Cen~~al TanK FI~m 
Q-O - Surface-N.W. Cent~al TanK Farm 
R-O - Su~fact-E. C.nt~al TanK Firm 
5-0 - Su~face-S.E. Central TanK Farm 

T-O - Surface-No Central TanK Farm 
U-O - Surface-Wi Cent~al TanK Farm 
v-o - SurFace-S.E. Tank Farm 
~-O - Surrace-S. Tank Fa~m 
X-O - sur'face-s. TanK Fa~m 

y-o - ~_~face-S,W, Tan~ Farm 
z-o - Surface-N.w. Roadway 
1-5 - Bo~in9 '1. Warehouse L.oading DocK, 

Surface Below Concrete 
1-0 - Boring II, Warehouse L.oading DocK, 

3.~ 't. ~elow Concrete 
5-0 - Boring .,. S.W. Inside ~arehouse 

15. 3'4" - 5'4" ~eiow Concre~e 

Resu I tS in mg ikg 

RE?ORT CONTINUES 

Sep~.mb.~ 3. 1986 
L.og 'Aa6082~-F 

RESULTS 

2.Sf 
2964 

0.7 
1. S 
6.3 

L76 
7~.3 

620 
891 
7~6 

1600 
0.7 
5.0 

354 
44.6 

19 
537 

'5.7 

TnlS repor~ is fo~ the sole and exclusive use of the above Client. 
Samples are retaineo a maximum of 15 days from the aate of this letter. 

61 
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COFFEY LABORATORIES, INC. 

SRH Assocates, Inc. 
Page Two 

Attention: John RuddicK 

4914 N.L 122nd Ave. 
Portland, OR 97230 
~(503)2~1794 

Sample ~oc.tion: Time Oil Co" Po~tland Te~mln.l 

SAMPL.E Ili 

5-2 - Bo~ing ." S,W. Insid. Warenous. 
5'4- - 7'4" Selow Conc~.t. 

5-4 - Bo~ing ." S,W. Insid. Wa~.hou$. 
7'4- - 9'4" B.low Conc~.te 

5.7 - Boring .~, S.w. Inside wa~.hou$. 
10"4- - 17'4- Below Conc~et. 

5.12- Bo~ing IS, S.W. Inside Warehouse 
1~'4" - 17'4- ~elow Conc~.te 

6-0 - Bo~in9 16, W. Central Insid. Warehouse 
3',- - "~" Below Concrete 

6-2 - Bo~ing 16, W. Cent~al Inside W.~ehous. 
5'~ft - 7'5- Below Conc~ete 

6-4 - Bo~ing 16, W, Cent~.l Inside Wa~ehouse 
7'~- - 9'~- Below Conc~.t. 

6-7 - Bo~ing .6, W. Cent~.l Insid. Wa~.hou$. 
10',- - 12',- ~elow Conc~.t. 

6-12- Bo~ing 16, W, C.nt~al Inside Wa~.house 
15'~· - 17',- Selow Conc~.t. 

D-2 - Waste Pil •• T-S, Duplicat. of T-5 

, denOT •• -'ess than" 

REPORT CONTINUES 

Septembe~ S, 1986 
L.09 'AaS082~-F 

RESUL.TS -_ ... ---
'.6 

< 1 

( 1 

< 1 

< 1 

< 1 

< 1 

< 1 

0.94 
3420 

Tnl. reDort is For the sole and exclusive use of the above ciient. 
Samples are retained a maXlmum of 15 days from the date of thlS I~tter. 
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COFFEY LASaRA TORIES, INC. 
4914 H.E. lUnd Ave. 

Portland. OR 97230 £::U Phone: (503) 254-1714 

SRH Assocates, Inc. 
Page Three 

Sample Location: Time Oil Co., Porcland Terminal 

SAMPLE ID 

T-S - Waste Pile, Fe.t Below Top of Pile 
Q-S - Waste Pile, F •• t Below Top of Pile 
D-l - Boring 'S, Duplicate of G-S 
~-O - Borin; '~t S.E. warehouse S',- - 5'5· B.low Concrete 
~-2 - Boring .~, S.E. Warehouse 

5'5" - 7'5~ Below Concrece 

~-4 - Soring '4, S.E. Warenouse 
7'5" - S·," Below Concrete 

~-7 - E~rin9 .~, S.E. Warehouse 
10'5" - 12"" Below Concrete 

~-12- Boring .4, S.E. Warenouse 
15"" - 17'5" Below Concrete 

3-0 - B;~in; .3, E. Cencral Warehouse 
3"" - ",- Below Concrete 

3-2 - Boring 13, E. Central W.rehouse 
S'S" - 7'5· Below Concrete 

3-~ - Boring 13, E. Central Warehouse 
7'S" - 9"- Below Concrece 

3-7 - Borin; 13, E. Centr.1 War.house 
10"" - 12"" aelow Concrete 

3-12- Boring .3, E. Cencr.1 warehouse 1",- - 17"" Below Concrece 

Results in mg/Kg 

REPORT CONTINUES 

September 3, 19S5 
L.o; IASSOS25-F 

RESULTS 
-~--- .. 
~ 29 

\ 1 

< 1 

< 1 

< 1 

0.96 

( 1 

< 1 

< 1 

< 1 

( 1 

< 1 

This reporc is for the sole and exclusive use of the above client. 
Sample. are retained a maximum of 15 cays from the date of this letter. 

TOLS004204 
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COFFEY LABORATORIES, INC. 
4914 N.E. lUnd Aft. 

Portland, OR 97230 
2:~ Phone: (503) 254-1714 

5eptembe~ 3, 1996 
1..eg IA96092S-F 

SRH Assocates, Inc. 
Page Feur 

Sample 1..ecationa Time Oil Co., Po~tland Te~minal 

SAMP1..E ID RESU1..TS 

6-4 - Bo~ing 16, W. Cent~al Inside Wa~ehouse 
7'S" - 9'S- Below Conc~ete (Duplicate) < 1 

4-4 - Bo~ing 14, S.E. Wa~eneuse 
7'S· - 9'5" selow Cenc~ete (Duplicate) < 1 

3-12- Boring 13, E. C.nt~al War.heus. 
l"S" - 17'5- selew Cenc~.,. (Dup t i ca ,e) < 1 

6-4 - Bo~ing 16, W. C.nt~.1 Inside Wa~.heus. 
7'5" - 9'5" B.lolil Concrete (Spik.) 399 101 

4-4 - Bo~ing '4. S.E. Wa~.house 
7'5" - 9'5" B.lolil Conc:~e,. (Spike) 373 91; 

Results in mg/kg 

Analysis by sexhlet ext~ac:tion, c:apil lary CC/FID. EPA Method 9040 

SMC/gs 

Since~el y, 

~ n·c:JIH 
Susan M. Cor }/y, 0 
P~esident 

This ~epo~t is ror thl sole and exc:lusive use of thl above ciient. 
Samplls are retained a maximum ef 15 days from the date of this I.tte~ • 

. {)1 
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COFFEY LABORATORIES, INC. 

SRM Assocates. Inc. 
P.O. aox 14005 
Portlano. Ore90n 9721~ 

Attentionl John RuddicK 

4914 N.E. lUnd Ave. 
Portland, OR 97230 

Phone: (503) 254-1794 

Analysis Re~uested: Pentachloropnenol 

Sample Location: Time Oil Co •• Portland 

Sample Date: 8/25/86 

SAMPLE ID RESULTS 

--------- -------
2-0 < 1.0 

2-2 < 1.0 

2-~ < 1.0 

2-7 < 1.0 

2-12 (. 1.0 

1-2 < 1.0 

1-4 < 1.0 

1-7 < 1.0 

1-12 < 1.0 

< denote. -Ies. than-

Seccember 3, 1966 
1.0; t;ASSOe.2S-C 

Analysis by soxhlet extraction. capillary GC/FID. EPA MethOd 8040 

SMClq,S 

Tnis re~ort is For tne sole and .xciusive use of tne above ciient. 
Sampies are retained I maximum of l~ days from tne Qlte of this letter. 
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COFFEY LABORATORIES, INC. 
4914 N.E. 122nd Ave. 

Portland, OR 97230 
Phone:(503)2~1794 

S~~ A0~C~l~te~ in=oro~~£~ec 
t= • CI. BCI::< 14()()5 

Pc~t~an~~ Dreger ~72l4 

Attention: :c~" Ruddick 

~amDL~ C~l~~~:ec by: John ~~djl~~ 
Sample Ccllectlcn Da~e: ~ug~~~ 2~. :?S6 

"'IW-E 
1'1w-F 
~~J-t-i 

1"1 ... ,- : 
(, .('1 mQ/l... 

o .(I~ :1i;/L 

=,ec' t emcer 
:"'c';. ~ ,;3';,',:"~2'?-!~ 

~' . a. ~Jone 

.: .. 53 SU 
':,.54 SU 
':'. ~7 Su 
~ . • :'1 51..; 
t .. -;- ;u 

P~n~acMorophenol analvsis bv extraction anc caPlllarv GC/F!D. 
The :::ymooi "," msans le~5 tt-,CI:: ana c:ienolE';:: 'ione detected at 01-

a~ove the level indIcated. 

-:··'-e51cent 

311': :hr-" 

TOLS004207 
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SF.H AEsCclates/ ~r,c, 

f. O. E·ox 14(0':)5 
Portland, Ore;on 97214 

Attentior;: Jorln Fudaic ... 

COFFEY LABORATORIES, INC. 
4914 N.E. 122nc1 Ave. 

Portland, OR 97230 
Phone:(503)2~1794 

Seotemoer ~, 1936 
Log fiA860:?~;;-J 

~na~YSES Requ~steQ: Pentacnlorophenoi (PCP; and PH 

SAi'i?LE ID 01'1 

~" 01 mgiL 

MWA. 9/3:~6, lllO .; 0.01 mgiL 6.7 S.U. 

• Anaiysis bv extractior'l cael' lary CCiFiI. NethoQ t:·04, 

AoprOVEO bil Sinc~rEly, 

Susan M. Eril lante, 
~gr •• Organic Laboratories 

5f"iC i 9 5 

~M'G#a 
Susa.n I';, Coffey, 
Fresiaent 

TnlS repcrt 1S ior the sote and exclusive use of the aoove client. 
5~mpies ar~ retalneo a maxImum of 15 days from the date of thiS lEtter, 

TOLS004208 

32319 
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SRH Assoc iatEE. Inc:. 
?J. Ecx l~O'~;: 

Fortlanc, Ore;on 9~214 

Atte~tion: Jonn FuddiC:K 

COFFEY LASORA TORIES, INC. 
4914 N.E. lUnd Ave. 

Portland. OR 97230 
Phone: (503) 254-1794 

5eoumcer lS. l~~~c: 

Lo~ "A.sC:0~lE-F' 

AnalyslE ~y Ext~~~!lon. c:a:1 1 lar_ C:/Fi~ ano c:~mcar~scn Witn solutions 
~t Etar,::Iar·as. 

A=pr·c ;led J:". Sinc:er'i!iy~ 

~flt.~ 
Sus~~ ~. Bril iantE/ 

Mgr., Organl: Laoor2tories r-rEsioent 

Sf"iC,' ;s 

This reo~r: is +or tne S~I€ ana exc:IUSliE use c:: ;ne ~o~~e : len~. 

S:m:::Es are r€ta:r.~::i ~ ma:'.ln .. .!If, ~t l5 ::i~V= from tr,e C;~t£ :f ,",!E £7":£r, 

32319 
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COFFEY LABORATORIES, INC .. 
4914 N.E. 122nd Ave. 

Portland, OR 97230 
Phone: (503) 254·1794 

October 1, 19S5 
Log .A860926-A 

SRH Associates, lnc:. 
123 N.E. Third/Suite 230 
P.O. Box 14005 
Portland, Oregon 97214 

Attention: John RuddicK 

Analysis Requested: Pentachlorophenol 

SAMPLE ID RESULTS 

](-0, 9/2G 
0915, Soi I 1200 mg/Kg 

Analysis by EPA Method 8040, capillary CC/FID. 

Appr'oved by, Sincere I y, 

~Pc.~ 
Susan M. Brillante, 

~ M.Clk 
Susan M. cOf~l~,(j 

Mgr., Organic: Laboratories President 

SMC/9S 

This report is for the sole and exclusive use of the above client. 
Samples are retained a maximum of 15 days from the date of this letter. 

32319 
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• • • • • • • 
. LIENT • COFFEY LABORATORIES, INC. 

ANALYSIS • 
REGlUEST • 

• • • • • It • 

OI'1PANY NAME~S t+ R A c .. ~,.<" I Ai ( ::, 

4114 N.E. 122nd Awe. 
Portland, OR 17230 

Phone: (503) 254·1794 

TELEPHONE. ___ 4~3_~~~o...::~~~~~-~i~ _________ _ 

DORESS_ ... ( ..... 2 .... > __ N.....,.,.._l __ "\.:..-;.;.~_()_. _SoIo.l"I:....:..I' ,...::{ ___ '2.......;~;..;b_ PURCHASE OROC:~ ._~Vllo.ll .... Qr.;;.;;..;. 6~1s-1-,;'-=-_. __ _ 

ODRESS-..~r~{~) ___ ~.~(_'~~_.~/_t~'_~_J~~~~ ______ LAB PRICE QUOTE .~t:~'~t.c~J~/~>==e~~{~ ___ _ 
~) ) ~ 

ITY/STATE/ZIP \ Oft.TL_It-v'~ 0 I~ <fZlvtfBIL.L.ING ADDRESS. 
- (J -) 5~l 

TTENTION ') .~- \.. v ~h, (Is 

~t1PL.E COLLECTION DATE 11.3 L'r (, DUE DATE__. ......... ::.=.......,.r--__ RU,SH _____ ---.._ 

.'\J1PI..E COLLECTED lOY 9iC' Ii.C!.C:l DELEVERED 8Y_-+--.II-.....;;;~~.:....:..~ ____ _ 

~lENT COMMENTS-(SPECIAL. INSTRUCTIONS, SPECIFIC METHOD ETC). 
(> f I\J 1." p '"I f P1'r 1S1)~( 0 (,S.w r"fb \ 
(i)cJOol"T F\L"t\I~ - bCCA-I ""A-h,1\. OFP ~00J" .s'~I .. ~\-T) 

••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
TD:FieldIDlDate:TimeIMedia:Preslcntnr:Analysis requested MOL 
--+-------+----+----+-----+--]-+-----+--------------------------------_._--+---.. ,a,!.I' 3-' . ,1~\~ • ..l~~~L, 0 ' 

9 ____ ~~~-&~.l.i/~!~-~;~~~~;lol!!~6:~~~~-Il~!~~~J..Pti:>!..tt1fl-.~b--_________ . ___ ~---
, I I ' • I l $"0)..... • J) Ll. • ____ ;~-~y-~-+-~~-.~~~~;--~--;~~!+!:~:~---J--[[------------____________ . ___ ~---
• ~" , , ; I II rq. 2 i,\ 't I P. ' 

____ ~J~ ... ~~&;--'~-;~~L:.~--·~--~~1!l~;r~:!.+- ·:J_~J_1:_':l~£~_~fJ_li._"tJ,1._!::= ______ -. ___ ;---
, ~ • I I' \' , L "jc.> ~ • /) l± I ___ :~Y.L~.Q.~--::-~!.!l::+-----~!:~~t;;.t~27..!~~----L.- ________________________ . ___ + __ _ 

I 

----+-------+----+----+-----+----+-----+------------------------------_._---+-_ . 
• • ----+-------+----+----+-----+----+-----+------------------------------_._---+---

----+-------+----+----+-----+----+-----+------------------------------_ .. _--+---
----+-------+----.----+-----+----+-----+-----------------~-------------.----+---

----+-------.----+----+-----+----+-----+------------------------------_._---+---

~B LOG .. . // ~.;>"": '7 -J 
,I .. {,V/v-/ 

:LOGGED IN BY. 

:\wp\clom\form\\oo~loqin.\09 

32319 

IOATEr 

L..abs byl 
r 

==-==n __ ==_ •• 

:TIME: 
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• • • •• 11 '" 

='-.!c: * 
':'r'.AL. . = ~ J it 

REQu:.:. . it 

COFFEY LA SORA TORIES, INC. 
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INTRODUCTION 

Time oil Co. has been investiqatinq the nature and extent of soil 
and qroundwater contamination at its Northwest Terminal facility 
located in Portland, Or. as a result of pentachlorophenol (PCP) 
releases which occurred at that site over a period of several 
years. The results of this investiqation indicate that the sandy 
soils to the south of the wood treatinq chemicals warehouse are 
contaminated with PCP at concentrations ranqing up to several 
thousand parts per million. 

As a result of these findinqs, Time has performed a preliminary 
analysis of potential remedial alternatives for the contaminated 
soils at the site. Due to existinq bans on landfilling of the 
waste (categorized by EPA as listed hazardous waste number F027) 
and due to Time's expressed interest in preventinq further 
environmental impairment from this site, few alternatives were 
concluded to be viable. In October of 1986, SRH Associates 
conducted a review of all available alternatives for the disposal 
or treatment of Time's PCP contaminated soil. Since this 
evaluation, the residual soils from the incineration or thermal 
treatment of F027 contaminated soils have been upheld as beinq a 
separately listed hazardous waste (F028), making such thermal 
processes unsatisfactory remedial alternatives for Time since the 
resultinq soils could not reasonably be expected to be easily 
delisted from hazardous status. 

On the basis of these cumulative findinqs, no commercially 
available, licensed process was identified that was capable of 
treatinq or disposinq of Time's PCP contaminated soils. Several 
developmental technoloqies were identified that appeared to have 
the ca!)ability to achieve Time's objectives but which had n,:>t 
beer, commercialized or demonstrated under conditions found at t:tle 
North~ ... est Terminal facility. 

On the basis of Time's evaluation of the available remedial 
alte,;.T.~tives and the above information, a site specific 
assessment of soil washing technology was recommended. (See 
Report "Pentachlorophenol Contamination, Northwest Terminal, 
section II, pq. 20) Soil washing involves the extraction ,:>f 
wastes from soils usinq solvents, surfactants or other solutions. 
The current status of soil washing technology is qenerally 
reqarded as developmental, however it represents one of the more 
advanced technoloqies available to Time in liqht of the' 
restrictions placed on landfilling, incineration, and closure of 
the wastes in place. Assessment of this process is consistent 
with EPA I S Research, Development and Demonstration (RDIir:;) 
protocols which ultimately require a demonstration to the aqenl::y 
of the effectiveness and limitations of a waste treatment 
technoloqy prior to its implementation. 

2 

TOLS0042:~O 

BZT01 04(e)041 051 



The Northwest Terminal contamination is of such a nature that 
some deqree of demonstration to the requlatory aqencies of any 
cleanup process can be expected to be required prior to the 
implementation of cleanup efforts. This requirement can be 
expected due to existinq requlations, the extent of contamination 
at Northwest Terminal, and the potential for the presence of 
dioxin in the wastes. 

The followinq is a proposed scope of work and cost estimate for a 
bench scale evaluation of soil washinq protocols for application 
to Time's PCP contaminated soil. The proposal defines the work 
necessary to review existinq literature and to perform bench 
scale studies to qenerate data which confirm or reject the 
assurr.~~ion that soil washinq technoloqies can successfully clean 
up Ti:-.:e' s contaminated soils. The proposed scope of work does 
not, at this time, include pilot scale studies, which ordinarily 
follow bench scale determinations, since it is misleadinq to 
attem..;·:: to define the scope of work or costs associated with the 
pilot phase of the project until such time as bench scale results 
define an appropriate process for scale-up considerations. 

SCOPE OF WORK 

OVERVIEW 

The complete investiqation of the feasibility of usinq soil 
washinq procedures to remediate soils at Time's Northwest 
Terminal includes the followinq tasks: 

3231 9 

o Review of existinq literature and requlations. 

o Performance of bench scale experiments. 

o Evaluation of bench scale results and execution of a 
decision to continue or terminate the investiqation. 

o Performance of pilot scale experiments. 

o Determination of the economic feasibility of the 
projected process and execution of a decision to 
proceed or terminate the investiqation. 

o Enqineerinq and desiqn of process equipment, if ne,t 
commercially available. 

o Fabrication of unavailable equipment and implementation 
of the process for EPA. demonstration and subsequent 
cleanup activities. 
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This proposal addresses only the first phase of the" project which 
includes the first three tasks. Seqmentinq the project into 
rational phases with decision points at which to appraise the 
value of proceedinq followinq completion of each phase, permits 
stricter control over the project and allows better estimation of 
the scope of work and costs involved with each phase. The phases 
may be described as follows: 

o Bench scale studies 

o Pilot scale studies 

o Enqineerinq and Implementation 

The detailed scope of work and cost estimate for the bench scale 
study phase of this project is presented below. 

BENCH SCALE STUDIES 

The bench scale studies are intended to qenerate sufficient data 
to allow Time to make an informed decision to proceed with or 
abandon the proj ect with a minimal amount of capital expended. 
The tasks associated with this phase are desiqned to evaluate 
three different soil washinq procedures, to define the parameters 
associated with their use, to characterize the soil chemistry and 
the spectrum of contaminants in the PCP contaminated soil at 
Time's Northwest Terminal facility, to select the most effective 
soil washinq procedure based on bench study results, to define 
the x::ture of the recovered elutriate solution generated during 
soil washing, and to assess methods for destruction of the 
cont~minants found in that elutriate. The followinq is a 
detailed task breakdown to accomplish these objectives. 

Task 1 - Review Current Regulations 

To reduce the risk of new regulations or new interpretations of 
existinq regulations unfavorably impactinq this study, SRH will 
appraise the status of regulations affectinq soil washing 
technoloqy. These evaluations are necessary to prevent the 
expenditure of time investigatinq technoloqies which are 
generally regarded as unpermittable and to preclude the potential 
for regulatory violations and fines. Perhaps the most functional 
purpose of this task is to provide Time with both regulatory and" 
political data to properly prepare submittals to EPA and DEQ in 
order to expedi te acceptance of plans, permi ts and othE!r 
communications. 

EPA representatives from Region X, Waste Management Branch, 
Hazardous Waste Division, Seattle. EPA Headquarters, Office of 
Solid Waste, Washinqton, D.C.; and the Office of Research and 
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Development (ORO), Cincinnati, OH., will be queried·regarding the 
current and pending status of requlations regarding PCP treatment 
technologies. SRH proposes to solicit and evaluate the 
information received from these agencies in a confidential manner 
to allow Time oil Co. access to unbiased information and to 
develop strategies which are expeditious due to their requlatory 
and political acceptability. Emphasis will be placed on 
extl~ction procedures. Particular effort will be placed on 
discussions with representatives from the Alternative Treatment 
Technologies section of ORO to not only review the requlations 
assoc:'?ted with extraction of PCP contaminated soils, but to also 
detel_~ile the status of research being performed by EPA in this 
area. 

This task is expected to require 2 weeks for completion with an 
estim_t~d cost of $2,336. 

Task 2 - Review Current Extraction Literature 

SRH will review existing extraction technology by examining 
literature in the fields of hazardous waste extraction, food 
processing technology (specifically edible oils) and metal 
recovery and mining (ore leaching). In addition to the 
discussions with ORO described under task 1, EPA's list of 
internal publications will be reviewed to identify, obtain copies 
of, and subsequently review EPA literature in this field. 
General extraction theory will be reviewed using current texts. 
u.s. patent literature will be reviewed to appraise the status of 
engineering in this field. Manufacturers of extraction equipment 
will be contacted to determine the commercial availability of 
extraction equipment and to allow initial estimates of potential 
costs. 

SRH will present the results of tasks 1 through 3 to Time oil 
Company representatives at Time's offices in Seattle as a part of 
task 2. This meeting will be conducted to review findings and to 
refine the scope of work relative to the development of the bench 
scale study plan. 

This task is expected to require 2 weeks for completion with an 
estimated cost of $4,316. 

Task 3 - Evaluate the Nature of the Wastes to be Treated 

SRH viII determine the porosity, grain size distribution, organic 
carbon content and other cri tical parameters of Time I s 
contaminated soil which affect the extraction of PCP and any 
other identified contaminants from the soil. Analyses performed 
to date have indicated the presence of unidentified contaminants 

. ).i. 
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in addition to PCP in the soil at Northwest Terminal. SRH will 
determine the presence and nature of contaminants other than PCP 
in the soil to allow determination of their impact on the 
extraction process. Samples of soil from the Northwest Terminal 
PCP site will be taken and evaluated for priority pollutants by 
GC/MS, ICP and other appropriate analytical techniques with 
identification of other major peaks as indicated. Specifically, 
soil will be evaluated for grain size (particle size 
distribution), soil type, porosity, specific gravity, moisturE! 
content, pH, total organic carbon and oil and grease levels. '!'We) 
samples are proposed for each test to allow for an estimation Ol: 
the range of concentration of the contaminants found. 

This task is expected to require 3 weeks for completion 
(including 2 weeks for laboratory analyses) with an estimated. 
cost of $6781. 

Task 4 - pevelop an Initial Plan for Bench Scale Studie~ 

The information generated in tasks 1 through 3 will be used to 
refine the experimental approaches needed to complete bench scale 
studies. The following proposed plan is expected to undergo 
modification based on those results. 

'_- __ 1is investigatory plan is based on extraction theory and 
the existing literature but is heavily weighted towards 
existing and available technology and equipment. It is 
intended to quickly produce sufficient results to allow Time 
to determine if further pursuit of the project is warranted. 

Extractability of soil contaminants will be initially 
evaluated using simple jar tests. Jar tests will be 
performed by introducing a known amount of contaminated soil 
into a beaker containing a fixed volume of extracting 
solution. The material will be agitated for a fixed period 
of time at a known temperature. Following this protocol, 
the filtered solution and the extracted soil will be 
analyzed for PCP and the extraction ratio determined. 

organic solvents, elevated pH solutions and aqueous 
solutions of surfactants will be evaluated. Up to four 
solvents, four different pH levels and four different 
surfactants will be evaluated. Based on the observed 
results, relative costs, safety and environmental 
considerations, two different elutriating solutions will be 
selected for further evaluation, including optimization of 
extraction conditions. The effect of the extraction 
procedure on contaminants other than PCP which have been 
determined to be present in _the soil will be assessed by 
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analysis of the extract and the residual soil for these 
materials. Conditions indicative of a potentially 
successful soil cleaning process will be pursued for 
optimization of the batch process. To optimize the process, 
the extracting conditions will be varied with respect to 
surfactant concentration, extraction time, temperature 
and/or pH, as appropriate, to maximize the removal of PCP 
and other contaminants from the soil. It should be noted 
that different contaminants may require different extraction 
solutions (or combinations of solutions). SRH believes that 
PCP and oil are the principal contaminants and a single 
extraction solution may be used to remove both substances 
from Time's soil. 

When the batch process has been optimized in the above 
fashion, samples of the elutriate will be analyzed for all 
identified contaminants. A description of the elutriate 
solution will be prepared to allow for evaluation of 
elutriate treatment alternatives. At this time, it is 
expected that oxidation or reduction of the waste material 
represents a potential treatment option but that final 
selection of a suitable treatment will require a precise 
understanding of what contaminating materials, other than 
PCP, may be present. 

The optimized solution will be used to compare three 
extraction procedures, as appropriate, i.e. sequenced batch, 
countercurrent, and reflux (Soxhlet) extractions. These 
processes can be conducted in SRH's bench scale, laboratory 
apparatus. The objective of this set of tests is to 
optimize the extraction procedure by improving efficiency 
and minimizing the quantities of solution required. This 
study will necessarily be contingent upon the extraction 
solutions selected. For example, since caustic and 
surfactant solutions are not generally volatile, Soxhlet 
procedures would not be applicable to these solutions and 
therefore would not be evaluated. Conversely, if an organic 
solvent is indicated as the elutriating solution, it may be 
necessary to remove the residual solvent from the extracted 
soil prior to discharge from the extractor. In this case, 
sequenced batch extraction may be favored while continuous 
processes such as countercurrent or soxhlet extraction would 
be contraindicated. 

The last evaluation in the bench scale phase of the proj ec:t . 
is the determination of a treatment method for the extracted 
material. Although this evaluation will ultimately depend 
on the nature of the material as produced, it is believed 
that oxidation/reduction or separatory methods represent 
likely candidates. For example, if the extraction is 
performed using caustic solutions, acidification of the 
extract to a pH < 5.0 may precipitate significant amounts clf 
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PCP due to the reduced solubility of this compound in its 
acid form. Conversely, if large amounts of oii are present, 
it may be necessary to utilize a solvent as the extractant, 
in which case removal of the solvent and treatment of the 
residual material through peroxide, permanganate, or othe:C' 
chemical oxidation process, chemical reduction, or physical 
adsorption onto organic or inorganic substrates may b,:! 
preferred. 

The plan will be developed in close association with Time Oil Co. 
personnel to ensure that the resultant plan meets Time' :! 
expectations and requirements. 

This task is expected to require 1 week for completion, with an 
estimated cost of $2290. 

Task 5 - Implement Bench Scale Studv Plan 

SRH will conduct the implementation of the study as planned in 
task 4, above. The plan, which will have been developed in close 
coordination with Time Oil Company", will have the followint:J 
compc .. ~~nts for the sake of discussion and cost estimation: 

o perform 12 initial jar tests 
o analyze 24 PCP samples from initial jar tests 
o perform 6 secondary jar tests 
o analyze ~2 PCP samples from secondary jar tests 
o perform 4 jar tests for optimization 
o analyze 8 PCP samples from optimization jar tests 
o perform 3 process emulating extractions (i.e. soxhlet, 

countercurrent, etc) 
o analyze 6 PCP samples from process emulatin':J 

extractions 
o analyze optimized extract from optimized jar test for 

all identified contaminants 
o perform 4 separatory tests on optimized extract 
o perform 3 oxidation tests on optimized extract 
o perform 2 reduction tests on optimized extract 
o analyze effluent from the above extract destruction 

tests (9 PCP analyses) 
o analyze 1 effluent sample for all identified 

contaminants 

The results of the bench scale study will be a summary report t" 
Time oii Co. indicating the success or failure of the soil 
washing process at the bench scale level and proj ecting thIS! 
probability for success of a pilot level scale-up. 

SRH has evaluated the topic of PCP extraction from soil and Ls 
aware that extensive work has already been performed in assessin'; 
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the extraction efficiency of this material from soils in an EPA 
directed extraction procedure for preparing samples for 
quantitative analysis. This work, done to provide a means for 
anal~·2'ing contaminated soil, has direct bearing on this project, 
and leads SRH to conclude that reflux extractions may pose a 
viable and well documented process for PCP contaminated soi.l 
remediation. To date, SRH is unaware of any commercial effort t.o 
decon-;::.minate soils by this process. -

This task is expected to require approximately 12 weeks for 
completion, including laboratory turn around time. The estimat.e 
cost for this task is $23,680, including analytical costs. 

Task 6 - Prepare Report and Submit Recommendations 

SRH will prepare a summary report presenting the data, 
conclusions and its recommendations to Time Oil Company. The 
report will include copies of experimental protocols and 
analytical results and will present a summary of the results and 
their significance to allow Time Oil Company to determine i.f 
further pursuit of this project is warranted. SRH will also 
attend a one day meeting at Time's offices in Seattle to review 
the results and conclusions with Time's representatives. 

This task is expected to require 1 week for completion with an 
estimated cost of $2,626. 

COST ESTIMATE 

Although the precise determination of the costs associated with 
any developmental process is difficult due to the large potential 
for project reorientation based on new results and findings, SRH 
believes that the following cost estimates provide a good 
foundation for project assessment. SRH proposes to perform the 
work on a time and materials basis according to its current rate 
schedu:e. The estimated costs presented herein would not be 
exceecsd without prior authorization from Time. 

A detailed cost estimate breakdown is presented in figure 1. SP~ 
suggests that the estimate be reviewed following the completion 
of t:.sks 1 - 3, to reflect information obtained during these 
activities which could impact the assumptions made in estimated" 
tasks 4 through 6. SRH estimates the total bench scale phase 
costs to be $37,868 including labor and expenses. 
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TABLE 1 - COST ESTIMATE DETAIL 

TASK PERSONNEL HOURS COST 
-------------------------------------------------------
TASK 1 - REVIEW CURRENT REGULATIONS 

LABOR REG. SPEC. 24.0 $1,920.00 
CLER 8.0 $216.00 

TOTAL 32.0 $2,136.00 

EXPENSES MISC. $200.00 

TOTAL $200.00 

TOTAL $2,336.00 

TASK 2 - REVIEW CURRENT EXTRACTION LITERATURE 

TASK 2A - REVIEW LITERATURE 

LABOR SR. SCI 32.0 $2,560.00 
CLER 8.0 $216.00 
CHEM 10.0 $500.00 

TOTAL 50.0 $3,276.00 

EXPENSES MISC. $200.00 

TOTAL $200.00 

TOTAL $3,476.00 

TASK 2B - MEETING WITH TIME OIL CO 

LABOR PRIN 8.0 $640.00 

TOTAL 8.0 $640.00 

EXPENSES MISC. $200.00 

TOTAL $200.00 

TOTAL $840.00 
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TO?AL TASK 2 $4,316.00 

TASK 3 - E'~·.?.L:JATE NATURE OF WASTES 

LABOR SR. SCI 16.0 $1,280.00 
CLER 8.0 $216.00 
CHEM 8.0 $400.00 
GEOL 8.0 $480.00 

TOTAL 40.0 $2,376.00 

EXPENSES MISC. $300.00 
ANALYTICAL $4,105.50 
TOTAL $4,405.50 

TOTAL $6,781.50 

TASK 4 - DEVELOP STUDY PLAN 

LABOR SR. SCI 24.0 $1,920.00 
CLER 10.0 $270.00 

TOTAL 34.0 $2,190.00 

EXPENSES MISC. $100.00 

TOTAL $100.00 

TOTAL $2,290.00 

TASK 5 - IMPLEMENT BENCH SCALE STUDY 

L.~BOR SR. SCI 40.0 $3,200.00 
CLER 16.0 $432.00 
CHEM 72.0 $3,600.00 
GEOL 24.0 $1,440.00 
TECH 40.0 $1,600.00 

TOTAL 192.0 $10,272.00 

EXPENSES MISC. $350.00 
ANALYTICAL $9,487.50 
COMPUTER $150.00 
OTHER LABORATORY $3,421. 25 

TOTAL $13,408.75 

TOTAL $23,680.75 
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TASK 6 - REPORT AND RECOMMENDATIONS 

TASK 6A - PREPARE REPORT 

LABOR SR. SCI 8.0 $640.00 
ADMIN 8.0 $480.00 
CHEM 5.0 $250.00 
CLER 8.0 $216.00 

TOTAL 29.0 $1,586.00 

EXPENSES MISC. $200.00 

TOTAL $200.00 

TOTAL $1,786.00 

TASK 6B - MEETING WITH TIME OIL CO 

L1.~OR PRIN 

TOTAL 

EXPENSES MISC. 

TOTAL 

TOTAL 

TOTAL TASK 6 

PROJECT TOTAL 

NOTES: 
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REG. SPEC 
CLER 
SR. SCI 
CHEM 
PRIN 
ADMIN 
GEOL 

8.0 $640.00 

8.0 $640.00 

$200.00 

$200.00 

$840.00 

$2,626.00 

$42,030.25 

REGULATORY SPECIALIST 
CLERICAL 
SENIOR SCIENTIST 
CHEMIST 
PRINCIPAL 
ADMINISTRATIVE ASSISTANT 
GEOLOGIST 
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Jan 28 

-ill} 

April 18 

Oct. 5 

Nov. 15 

lD! 

April 27 

June 28 

Oct. 25 

Nov. 7 

Cec. 12 

1m 
Jan. 11 

Jan. 24 

Feb. 4 

Feb. 19 

May 14 

June 24 

NORTHWEST TERMINAL WOODTREATING 
CHRONOLOGY OF EVENTS 

Notice given to Koppers terminating 3/1/67 agreement effective 
March 31, 1982. 

Bioassay results show soil sample is toxic. 

Meeting with Koppers at terminal to formulate tank and soil 
removal agreement. 

Koppers removed all penta product and raw material from terminal. 

OEQ advised that terminal was to be inspected as part of CEQ/EPA 
-hit list- of 44 companies. 

DEQ denied 5/24/84 TOC request to be deleted from inspection list. 

OEQ inspection and determination to collect samples. 

Information on terminal provided per DEQ request. 

OEQ collected 12 so11 samples throughout tank farm, of which- ·one 
was in penta area. 

Status meeting with·Koppers in. St. Louis. 

Received results of DEQ soil sampling, showing 1820 ppm penta in 
woodtreating area • 

. Status update letter to DEQ (Janet Gillaspie). 

Contract executed with Northwest VacuUl Truck Service, Inc. for 
removal of soil and transport to Arlington. 

DE~ approved -Disposal Request- for penta contaminated soil at 
Arlington. 

·Waste Transportation and Disposal Agreement- executed with 
Chem-Security Systems, Inc. for disposal of soil at Arlington. 

June 25-28 242.76 tons (7781 cubic feet, 288 cubic yards) of soil removed to 
Arlington. 
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June 28 

June 28 

July 17 

Aug. 15 

Nov. 5 

Dec.ll 

.illi 

Jan. 8 

Feb. 12 

Feb. 26 

Feb. 28 

March 6 

April 1 

April ? 

May 8 

May 9 

May 14 

May ? 

June 4 

June 11 

Contr.act executed with Riedel for penta sampling and analysis. 

Received CEQ interpretation of maximum allowable penta 
concentration in soil (600 ppm) and water (0.15 ppm). 

Received composite sample results showing maximum of 860 ppm "penta. 

Received individual sample results and contour maps from Riedel 
showing maximum of 26,550 ppm penta (on ground surface where 
trucks were loaded). 

Amendment 2 to Riedel contract calling for decontamination of wall 
and installation of groundwater ~nitoring wells. 

Received letter from EPA advising that there were no commercial 
facilities that would accept penta. 

Northwest vacuum truck contract cancelled. 

Received Riedel report on well installation and soil sampling 
showing maximum penta concentration of 116,000 ppm beneath 
warehouse. 

Received sample analYSis results from ATW/Cadweld. 

TOC installed 3 well paints (A,a,C) to measure water table 
gradient. 

Submitted invoice to Koppers for their share of clean up costs. 

TOC completed installation of 3 additional well points (E,F,GJ. 
Water level measurements indicated drainage through Riedel Well #~. 

Century Environmental Services collected water samples from '~ells 
a,E,F, and 4. " 

Riedel completed installation of 3 monitoring wells (D,H,I). 

TOC collected water sample from well 14. 

Ried.l completed removal and sealing of well 14. 

Century collected water samples from wells A,a,D,E,F,H and I. 

Received results of April water samples showing maximum of 6.1 ppb 
of penta in well 14. 

Paid $3,500 fee to Oregon CEQ for June 1985 movement of soil to 
Arlington. 
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July 7 

Aug. 8 

Aug. 14 

Aug. 20 

Oct. 1 

1m 
Jan~ 6 

Feb. 27 

Mar. 25 

Apr. 1 

Aug. 13 

Oct. 2 

Nov. 5 

Nov. 9 

Dec. 17 
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Received results of May water samples showing only well·'1 having 
detectable concentration (0.0022 ppm) of penta. 

Letter to Koppers briefly summarizing action to date. 

Contract with SRH Assoc. to collect and analyse· soil samples and 
evaluate clean-up alternatives. 

Consolidated shallow ·hot spots· of penta contamination into one 
pile. 

Received report from SRH on project history, remedial alternatives 
and analysis results. ·Soil Washing· recommended as clean-up 
approach. Bench scale studies suggested as first step in design 
of syste ... 

Received SRH proposal for bench scale studies 'of so11 washing 
technique. 

Inquiry into on-site incineration by Waste Tech Inc.: project 
would cost' $2 million and take more than.one year to complete. 

Soil sample sent to Keystone Environmental Resources (per Koppers 
instructions) for analysis of treatment alternatives. . 

Invoi ce for $54,780.28 sent to Koppers to cover thei r share- .of -
expenditures to date. 

Koppers advised that Jfm Campbell (Keystone Environmental _ 
Resources) and 8il1y Nolan assigned to replace Jay Stebbins on 
this project. Results of soil tests and payment of invoice not 
yet received. 

Koppers-reminded of obligation not yet paid. 

Received SRH report on samples collected 8/20 and 10/16 showing 
penta contamination in Well 8 of 2300 p~ and 1000 ppm, 
respectively. Highest levels found in groundwater to date. 

Koppers reminded of ob'-igation. Ji. Campbell agreed to provide 
soil test results and payment of Aprtl invoice. Campbell advised 
Koppers wishes to buyout of future liability. 

Received SRH proposal for treatment by excavation and so11 
washing. Treatment technique to be developed by bench scale tests. 
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Received SRH proposal for excavation and tempo ray stockpile of 
soil while treatment approach is being developed. 

'Revised SRH proposal 'and cost estimate for developaient' of so11 
washing techniques. ' 

Requested cle,anup proposal from Ecova Corp. 

Received Ecova Work Plan for soil and groundwater remediation 
using biological treatment in above-ground reactors. Three 
alternative treatment levels - 500 ppm, 100 ppm & 50 ppm - were 
'evaluated. ' 

Contacted Oregon DEQ (Ed Woods and TOlD Miller)'to determine DEQ's,· 
role. Was advised, that DEQdoes not necessarily need to approve ';~,: 
the treatment process, but does need to sign-off that the cleanup 
was effectiv~ly completed. ' '. c' , 

Annended Ecova Work PLan to achieve final ,cleanup level of 0.5 pprir, : 
pentachlorophenol. 

Ammended Ecova Work PLan to include installation of additional 
monitoring wells." 

Signed contract with Ecova. Cost for cleanup ,of penta in soil ,and 
water to 0.5 ppm is fixed at $445,000 for 3,440 cubic yards of 
so11. Excavation and treatment of additional volumes of soH will 
cost $90 per cubic yard. . 

Received notification from DEQ (letter dated 11/30/88) that 
facility was listed on ·Inventory of Confirmed Releases· (Site 
identification number 170). 

Ecova commenced site mobilization. 

,Received $59,185.55 from Koppers for their share of investigation 
, and cleanup costs through September 19, 1988. 
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EXECUTIVE SUMMARY 

On March 1, 1967, Time Oil Co. and Koppers Company entered into 
an agreement wherein Time would provide certain labor and. 
services connected, with the receipt, storage, handling and 
blending of specified woodtreating products, including 
pentachlorophenol. All products were owned by Koppers. The 
site selected for this activity included a warehouse and tank 
farm on a small (70' x 70') portion of Time's 45 acre Northwest 
Terminal located at 12005 North Burgard Road in Portland, OR. 

The operation started up and continued routinely until January 
28. 1981. Time then advised Koppers of' its election to 
terminate the project effective March 31. 1982. the scheduled 
agreement expiration date. Various in-house inspections had 
indicated the possibility of soil contamination. Subsequent 
bioassay tests confirmed the existence of pentachlorophenol in 
the soil ad jacent to the warehouse. Both companies concurred 
to close the site. Operations, ceased. Orderly phase out 
actions were established and begun. 

It is noteworthy that this entire closure effort was jointly 
planned and undertaken by the two companies to voluntarily 
correct what both felt may become a future problem. 

By February 1985. on hand product inventory had been blended 
off and shipped out. All tanks and piping had been cleaned. 
wi th cleaning was~es being shipped to Arlington. Piping and 
tanks had been disassembled. removed an~ scrapped. In short. 
the site·was cleared to ground level. 

Soil clean-u~ began. Following coordination. with the DEO. the 
Arlington landfill and local contractors. some 242 tons of soil 
were shi~ped to Arlington. A sampling matrix was prepared and 
more than 150 soil samples were collected' and analyzed for 
PCP. Concentration isopleths were generated. which depicted 
remaining contamination locations and degrees of contamination. 
the highest of which was 116.000 ppm. Isopleths showed site 
size had now expanded to about 70' x 140' in area. The 
concrete wall along the western edge of the site was removed. 
decontaminated and disposed of to facilitate removal of this 
newly discovered increased area of soil contamination. To aid 
in reducing the physical size of this newly defined area, the 
extremities of site soil were centralized to the one spot 
having the highest known contaminant concentration. Soil 
relocation actions were based on previously plotted contour 
determinations. They were successful in that the area was 
reduced to about 60' x 60'. 
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At the end of 
with leaked 
(number F027) 
facilities in 

1985. the EPA advised Time that soil contaminated 
PCP had been reclassified as hazardous waste 
and that there were currently no hazardous waste 
the U.S. that would accept this waste. 

Pending resolution of EPA/DEQ acceptable disposal methods for 
PCP contaminated sotl. efforts were directed toward the 
det.erminat.ion of possible' groundwater contamination. Fourteen 
wells were inst.alled and developed during 1986. Two were 
subsequently closed due to inefficient. operat.ion. Remaining 
wells have been repeatedly sampled and those samples analyzed 
for PCP. Concentrations have not exceeded .044 ppm at. the 
highest. readinq. While well water analysis is scheduled to 
cont.inue quart.erly until the project. is completed, to ensure no 
groundwater miqration qoes undetected. there appears t.o be no 
real groundwat.er problem. 

Since there was no regulat.ory 
permit off-sit.e disposal of 
initiat.ed an assessment of 
Recommended ac~ions are: 

relief in sight.. which would 
PCP contaminated soil. Time 

on-site remedial alternat.ives. 

a. Select. the "Surface Mounted Soil Washinq" t.echnique as 
t.h~ most. loqical remedial app~oach. 

b. Perfor~ bench scale and pilot. level evaluat.ions. 

c. Det.ermine necessary destruction steps of recovered 
extract.s. 

d. 

e. 

32319 

Ascertain technical permittinq and economic feasibility 
of technique for final disposal action. 

Compare r~sults with repeat. step by st.ep examination of 
next most loqical remedial approaches which are: 
"Surface Mounted Thermal Ext.ract.ion" and II In-Sit.u 
Thermal Ext.raction". 
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SECTION I 

HISTORY 

Section I provides a sequential summary of those activities 
relating to pentachlorophenol (PCP) operations within the Time Oil 
Company Northwest Terminal located at 12005 North Burgard Road in 
Portland. Oregon. The information was gathered from Time Oil 
files at the firm's Seattle headquarters. Data was extracted from 
reports •. memos and other correspondence from Time employees. the 
Oregon Department of Environmental Quality (DEQ). the US 
Environmental Protection Agency (EPA) and private consultants. 

BACKGROUND 

Agreement with Koppers Company, Inc. (1967-1982) 

On March 1. 1967, Time Oil Company reached an agreement with the 
Koppers Company,o whereby Time would provide the storage. handling 
and distribution of Koppers owned specialty woodtreating chemicals, 
inclUding PCP. Tl:le operating area included. a warehouse building 
and an adjacent tank farm area (about 7~1 x 70 1) with an earthern 
surface. This small site was to become known collectively as the 
woodtreating chemicals area. Early in 1981.< Time notified Koppers 
of their intent to terminate' the agreement' on March 31. 1982. 
Time and Koppers jointly agreed to immediately cease all PCP 
operations at the site. to remove all produc~s. to clean all tanks 
and pipelines, to remove and dispose of all tanks and pipelines, 
to effect clean up of whatever contamination existed and to do it 
all within existing regulatory guidelines . . 

various Site Inspections (1971-1984) 

A summary of in-house site inspections, over the ten year period 
(1971-1981), identified the following problems related to the PCP 
operation. 

o No spill control system in warehouse. spilled liquid was able 
to run unrestricted through the warehouse area and drain out 
through doors. slo~ing of the warehouse floor and installation 
of drains was recommended. 
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o Floor of warehouse work area caked with product. 
cleaning recommended. 

Steam 

o No warning signs were posted which call attention t'o hazatds in 
the area where PCP was stoted and mixed. 

o Ground near end of pipelines saturated with product to a depth 
of 12 inches. 

During February 1983. Time contracted with the AM-Test Corporation 
to conduct a fish bioassay test on the site soil. Analysis 
tesulted in a finding of the soil (only) being toxic at the 100 
and 1000 ppm levels. 

On a subject matter completely unrelated to the pentachlorophenol 
operation and Time/Koppers planned actions,' the DEQ conducted an 
inspection of the entire Notthwest' Tetminal' facility on October 
25, 1984. On that date. the DEQ advised their intent to collect. 
soil samples throughout the facility. It is because of this 
latter DEQ advisory that the following s01l test results are 
included since two samples were taken trom the woodtreatin~, 
chemicals area. 

On December 12. 1984. DEQ personnel collected twelve soil samples 
from the entire facility. Splits of each sample were provided to 
Time. DEQ analytical results were received by Time on January 24, 
1985. The DEQ samples were analyzed for EPA Priority Pollutants 
and for other substances identifiable through GC/MS scan. with ,i 

specific interest in lead content. No samples were found to have 
lead concentrations above the detection limit. The samples were 
also analyzed for fourteen pesticides. but no concentrations above 
the detection limi~ were found. Non-priority GC/MS scans indicated 
the presence of low concentrations' of petroleum hydrocarbons in 
three of the twelve samples. In the analysis for EPA Priority 
Pollutants. ten of twelve samples were found to contain either no 
concentrations of any organics above the' detection limit, or only 
trace amounts of polynuclear aromatics. One.' sample, taken from 
the woodtreating chemicals tank farm. contained 515 ppm of PCP and 
12 ppm of tetrachlorophenol (TCP). The second sample from this 
area contained 1820 ppm of PCP and 71 ppm of','TCP. 

Sample splits. which had· been provided to Time. were then 
submitted to Coffey Laboratories for analysis in otder to confirm 
DEQ findings. Results of these analyses wete teceived on Marc:h 
15. 1986 and showed no PCP concentrations higher than 275 ppm. No 
pentachlorophenol was detected in any sample outside of ttle 
woodtreating chemicals area. 

INITIAL CLEAN UP EFFORTS 

TOLS004251 
Proposal for Removal of Contaminated Soil (1983) 

In October of 1983. pending completion of site tank and pipeline 
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physical removal. plans were made to excavate and dispose of soil 
to a depth below that where PCP contamination was found to exist. 
This was to be a· three phase effort. fully coordinated with the 

) DEQ and the disposal facility. Phase I consisted of initial soil 
removal and its transport to an authorized disposal facility. 
Phase II involved a thorough investigation to determine the extent 
of PCP contamination and its degree of concentration. Phase III 
was to remove and dispose of any remaining soil which was 
detected. by laboratory analysis. to be contaminated above 
acceptable limits. 

) 

) 

On November 1. 1983. a delay in Phase I of the planned removal 
occurred because ownership of the hazardous waste facility at 
Arlington changed and some period of time was needed for the new 
management to reach full operational status.· Further. an 
agreement from the new owners (Chemical Waste Management) to 
accept the soil at Arlington prior to' any excavation was 
absolutely essential to ensure that Time did not become classified 
as a hazardous waste storage facility. 

Removal and Dis~osal of Contaminated Soil (February - June. 1985) 

On February 4. 1995. Time reiterated to the D!Q. its intent to 
excavate PCP-contaminated soil and dispose of it at an approved 
disposal facility. On February 19. Time executed a contract with 
Northwest Vacuum Truck Service. Inc. for removal and transport of! 
the contaminated soil. On May' 14, the DEQ granted approval fOJ~ 
disposal of the. PCP-contaminated soil at the Arlington landfill .. 
On June 24. an agreement covering disposal was reached with 
Chem-Security Syst~ms. Inc .• operator of the Arlington facility. 

Between June 25 and June 29. 1985. 288 cubic yards 
of soil were iemoved and shipped to Arlington. 
excavated to a depth of 2 to 4 feet below grade in 
corner of the woodtreating chemicals tank farm. 

Soil Sampling (June - July •. 1985) 
• 

(242.76 tons) 
The soil was 
the northwes'c, 

On June 28, 1985. following completion of contaminated soil 
excavation. Time retained Riedel Environmental Services to perform 
sampling and analysis of the remaining soil. Samples of surface 
soils were initially collected from 22 locations around the 
perimeter of the woodtrea ting chemicals tank farm area. Three 
composite samples were formed and analyzed. showing PCP 
concentrations of up to 860 ppm. Samples of the soil f~om 81 
individual sample sites surrounding the woodtreating tank farm 
area were then collected and analyzed for PCP. The results 
indicated that the contamination was localized to the west an.d 
south of the warehouse with little or no contamination occurrir..g 
to the east of the site. 
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'Soil was then collected from fourteen locations at depths of O. 2. 
4. 7 and 12 feet below the surface on a trianqular grid across the 
tank farm area. Samples were taken by the split spoon technique 

) using a hollow stem auger drill rig. and analyses were performed 
in accordance with EPA procedure *8040 (SW-846). Contaminant 
contour maps were developed from the data which showed a maximum 
PCP concentration of 26.500 ppm at the surface in the area where 
the loading of trucks had occurred. This finding of soil 
contamination caused an increase of the site size to about 70' x 
140 1

• A second focus of contamination was at the southwest corner 
of the warehouse. The vertical column of contamination at the 
second location extended to the lowest sampling interval (12-14 
feet below the surface). which was noted as beinq in the saturated 
zone at the time of sampling. The highest concentration at this 
depth was 2.030 ppm. 

) 

The two focal points of contamination are indicated on the surface 
contour isopleth map generated by Riedel and presented as Fiqure 
1-1 of this report. Pigure 1-2 indicates the 12 foot contaminant 
isopleth. (Note: the southwest corner of _the warehouse is 
indicated by the reference mark at coordinates (76.166». 

600 ppm Chlorophenol Toxicity Level Interpretation (June, 1985) 

On June 28. 1985. Time received a letter from the DEQ laboratory. 
concerning previous interpretations by the agency. that 600 ppm of 
total chlorophenols in soil represented the hazardous waste 
threshold. This conclusion was based on extraction and 
bio-toxicity tes~s' peformed by DEQ. The letter stated. however. 
that this was only used as guidance and did not necessarilll' 
reflect specific ciean up requirements. 

Removal of Concrete Wall (November, 1985) 

Time retained Riedel Environmental Services in November. 1985 to 
remove and decontaminate a concrete wall which stood along the 
west perimeter of the woodtreatinq chemicals tank farm area. The 
intent of the removal of th'e wall was to allow for easy sampl!! 
analysis. contaminant containment and future - removal of the 
contaminated soil ad jacent to the wall. This pro ject includel~ 
wall steam cleaning. subsequent testing of the wall for residual 
PCP and wall demolition following certification of decontamination 
to background levels- of PCP. The wall was broken into pieces b:( 
Riedel and disposed of by Time. 

Classification of Contaminated Soil as Hazardous Waste (December~ 
1985) 

) On December 10. 1985. the EPA Region X office advised Time that 
soil contaminated with leaked PCP had been reclassified (from U242) 
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to a hazardous waste bearinq number F027.· Referring to a 
morat.orium on landfilling of such wastes, the EPA lett.er stated 
that. at. t.hat. time there were "no commercial hazardous waste 
facilities in the United States that would accept. waste designated 
as F027." EPA also suqgested that Time consult. with the DEQ 
before cont.inuinq with clean-up operations at the site. 

Wells 1, 2. 3 and 4 Installation (November, 1985) 

Pending resolution ot acceptable disposal techniques for 
contaminated soil containinq PCP, Time concentrated on 
determination of possible groundwater contamination. 

In November. 1985. Time again ret.ained Riedel Environmental 
Services to inst.all four groundwater monit'orinq wells near the 
southwest corner of t.he warehouse buildinq: Wells 1. 2 and 3 were 
placed in 16-inch (O.D.) 45· slant borings which penetrated soil 
beneath the building to a vertical depth of 14 teet. Well 4 was 
inst.alled in a 16-inch (O.D.) vertical hole drilled to a depth of 
50 feet. Samples for PCP analysis. were taken to advance and 
further earlier analyses, particularly to determine if 
cont.aminat.ion existed beneath t.he woodtreating.chemicals warehouse. 

Samples from the slant borings indicated PCP concentrations as 
high as 116,000 ppm at 2.5 t.o 4 feet below the surface, with 
surface concentrat.ions ranging from 65.3 to 1,690 ppm. The 
concent.rations generally decreased wit.h depth. The vert.ical 
boring (Well *4) showed concent.rat.ions descreasing with depth from 
574 ppm at 18.S to 20 feet belowt.he· soil surface to a low of 1.59 
ppm at 43.5 to 45. feet. below t.he.- surface ~.; The conclusion of thi.s 
report was that cont.aminat.ion exists below the- southwest. corner of 

. the woodt.reat.inq warehouse floor, although the horizontal limits 
of contaminat.ion were not definable wit.h. t.heexistinq.data. '. 

Geoloqic logging of the soil at Well *4 indicat.ed a minor layer of 
low permeabilit.y about 18 t.o 35 feet. below the surface. The well 
was completed by installing 4-inch PVC well casing and screen t.o a 
dept.h of 40 feet. in t.he 16-inch auger hole and sand packing the 
well annulus to within 6 feet. of the surface. A well construction 
diaqram is shown in Figure 1-3. The geologic log of t.his boring 
is shown in Figure 1-4. A well construct.ion diagram of t.he s laIlt. 
borings is shown in Figure 1-5. 

Installation of Well P~ints (February - May, 1986) 

In February, 1986, in order to identifY groundwater flow direction 
and gradient beneath the Nort.hwest. Terminal facility. Ti::ne 
installed well points at three locations surrounding tne 
woodtreatinq chemicals warehouse and tank farm area~ Two of the 
wells (A 'and B) were installed to a dept.h of 20 feet. Two wells 
were installed at a depth of a feet at location C (see Fiqure t-6). 
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Water level measurements were taken on nine occasions between 
February 28 and March 11 in Wells A. B, Cl' C2 and 4. The 
data collected indicated an unexpectedly lower water level in well 
4 as compared with the other well locations. 

To further investigate this unusual circumstance, three additional 
well points, four observation pits and a river level r·eference 
point were installed by Time in late March, 1986. Wells E and F 
were driven to depths of 20 and 19 feet. respectively, while Well 
G was driven to a depth of 13 feet where advancement of the point 
was hal ted by cobbles. Well C2 was removed. and Well Cl was 
henceforth known simply as Well C. Water levels in Well 4 and 
Wells A-G were again measured repeatedly over a period of several 
days. The data confirmed earlier indications that a water table 
depression existed in the area of Well 4. 

A detailed evaluation of the boring log data for Well 4 showed 
that a series of clay lenses and silty sands: had been penetrated 
by the bore hole between the depths of 18.5 and 35 feet. 

Gravelly sand lies above this zone and medium to fine sand 
predominates below it. The clay lenses appear to have formed a 
zone of relatively low permeability separating a perched upper. 
water bearing zone from a lower aquifer. This zone of low 
permeability was apparently breached by the installation of Well 
4. The boring was drilled with a 16-inch diameter auger wh~le the 
well consisted of 4-inch PVC pipe. The annulus was filled with 
coarse sand. violating the integrity of the low permeability layer 
and providing a potential pathway for water from the upper percheci 
water bearing zone to flow down the hole to the lower aquifer, 
creating a dep~ession in the natural groundwater flow. This 
appeared to have altered the natural direction of groundwater flow 
(toward the Wiliamette River) within a zone of influence 
surrounding Well 4. 

Although the observed water table depression could represent a 
strong. natural vertical gradient in the vicinity of Well 4. the 
influence of this well on adjacent wells indicated a strong 
probabili ty of an induced groundwater sink caused by an unsealed 
annulus of Well 4. This conclusion was' reached by Time upon 
evaluation of the piezometric surface of the perched water. which 
indicated that wells in clase proximity to Well 4 were apparently 
influenced by Well 4. showing water level depressions. while wells 
distant from Well 4 were unaffected. 

Additional Groundwater Monitoring Wells and Well 4 Abandonment 
(May. 1986) 

At Time's direction. three additional groundwater monitoring wells 
(D, H and I) were installed by Riedel in early May. 1986. TIle 
purpose of these wells was to further define the upper piezometric 
surface and to obtain data on groundwater quality. 
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In an effort to reinstate natural groundwater flow patterns in the 
area and to eliminate possible intercommunication between upper 
and lower water bearing zones, Well 4 was removed by 'overdrilling 
and the hole sealed on May 14, 1986. Prior to choosing this 
method of abandonment. Time evaluated several possibilities. 
including pressure grouting and two different overdrilling 
processes. with input from Hart Crowser and Associates. Century 
Environmental Sciences and Riedel. 

Groundwater Sampling (April - May. 1986) 

Time retained Century Environmental Sciences to perform 
groundwater sampling and analysis of the wells and well points at 
the Northwest Terminal facility. In April. 1986, Century measured 
static water levels in Well 4. in Wells A-C and Wells E-G. These 
measurements again showed that the water level in Well 4 was' lower 
than in surrounding wells. Samples collected from each well were 
analyzed and .0061 ppm. .0026 ppm and .0014 ppm of PCP were 
detected, in Wells 4. Band F. respectively. 

On May 28. following abandonment of Well 4. a second group of 
groundwater samples were collected from Wells A. B. D. E. F. Hand 
I. The locations of these wells is indicated in Figure 6. The 
analytical results showed PCP in a concentration just slightly 
above the detection level (.0002 ppm) in Well I. Other welln 
contained no detectable levels of PCP. 

Additional Soil an~ Groundwater sampling (August, 1986) 

In August. 1986. Time retained SRH Associates to perform 
additional sampling and analysis of soil and, groundwater at the 
Northwest Terminal facility. Based on previouf,l contour ma'p 
determinations. Time re-graded the surface of the woodtreating 
chemicals tank farm area. gathering all suspected contaminated 
surface soil in a centralized area. reducing the area to about 60' 
x 60 1 , SRH then collected surface soil samples from the same 14 
locations in the tank farm C4rea which had been sampled earlier by 
Riedel. drilled six holes through the warehouse floor and sampled 
soil from beneath the building. Samples were collected from the 
surface of th~ soil underlying the concrete floor of the warehouse 
as well as the same five subsurface intervals sampled by Riedel in 
1985. These borings were made in an effort to determine the 
extent of contamination underlying the warehouse. 

SRa also collected groundwater samples for PCP analysis and pH. 
and made measurements of static water levels from all monitoring 
wells in existence. The results of these analyses are supplied in 
Section III of this report. 
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SUMMARY 

During t.he dura t.ion of the agreement between Time and Koppers, 
pentachlorophenol and probably some tet.rachlorophenol wer~ 
released into the sandy soil adjacent. t.o the woodtreat.ing chemical 
warehouse. This mat.erial may have been· released in combination 
wit.h various hydrocarbon solvents used as a part of the process. 
The primary cause for these releases appears t.o have been 
intermittent spillage from hoses and mixing vessels during end 
product formulat.ion and transfer operations, rather than a 
one-time .spill event. 

Upon investigation of these findings, Time and Koppers terminated 
their agreement. ceased all pentachlorophenol operations and began 
clean up operations at the site. 

In investigating the extent of soil contamination, Time has 
obtained assistance from several consulting firms and clean up 
contractors. and has analyzed sUfficient soil samples to determine 
the vertical and horizontal extent of cont.amination. The 
contamination is localized in the northwest corner of the 
woodt.reating chemicals tank farm. with some slight penetration 
below the warehouse. An estimated 2,000 cubic yards of soil. a 
portion of which extends down to the first water bearing zone. is 

. contaminated. 

Time has installed an extensive water well monitoring network at 
the site and is continuously acquiring data on the flow directions 
and rates of flow'Of the first water bea~ing zone. as well as on 
water quality and PCP concentrations. Early data indicates that 
gross contamination of the qroundwater has not occurred outside of 
the contaminated zone. PCP can barely be detected in wells in. or 
immediately adjacent to. the contaminant zone. Groundwater flow 
is generally in the direction of the Willamet~er River. Vertical 
qradients in the vicinity of the contaminant Zone have not been 
determined at this time. . 
Time attempted to minimize the risk of contaminant miqration by 
disposing of some mat.erial at Chemical Wast.e Manaqement IS 

Arlington facility. This effort was t.hwarted due to a moratorium 
on landfilling of PCP subsequent.ly disallowing further such 
disposal. Time has consolidated the bulk of the contaminated soil 
into one spot wit.hin the woodtreatinq chemicals tank farm area to 
facilitate containment. and minimize the risk of Off-site miqrat.ion. 

Time has now retained SRa Associates to identify availabll! 
alternat.ives t.o dest.roy or immObilize the PCP contaminated soil 
and is presently evaluating additionally qenerated data regardin'~ 
groundwater quality and soil contamination. 
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FIGURE 1-4 

BORING LOG WELL 4 
Soil Description 

Light brown gravelly sand. moderately compacted. 
moist (shovel sample) 

--Dark brown gravelly. sand. moderately compacted. 
moist. split spoon sample (5.5. sample) 

Light brown gravelly sand. in contact with blue 
gray gravelly sand. moderately compacted. moist 
(5.5. sample) 

Gravelly sand 

Light blue gray gravelly sand. moderaL~ 
compaction. saturated (5.5. sample) 

Gravelly sand 

Light blue gray gravelly silty sand \'1ith a clay 
lens. moderately compacted. saturated (5.5 • 
sample) 

Gravelly silty sand with clay lens. 

Light gray gravelly silty fine sand with minor 
clay lens. moderately compacted. saturated (5.5. 
sample) 

Fine sand 

Light gray medium to fine sand. 3-1/2 N thick 
clay lens. saturated (5.5. sample) 

Med~um to fine sand with· clay lenses 

Light gray medium to fine sand. minor clay 
lenses. saturated (5.5. sample) 

Medium to fine grained sand 

Light gray medium to fine sand (5.5. sample) 

Light gray medium to fine sand 

Light gray medium sand grading to fine sand with 
depth. minor clay lens (S.S. sample) 

Fine sand. saturated 

Light gray sandy silt grading to light gray 
silty fine sand (S.S. sample) 
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SECTION II 

REMEDIAL ALTERNATIVE ASSESSMENT 

INTRODUCTION 

A small por~ion of Time's 4S acre proper~y a~ 12005 N. Burqard 
Road in Por~land. Oreqon has been iden~ified as beinq contaminated 
with pentachlorophenol (PCP). Contamination at this si~e has been 
found to ex~end ~o approxima~ely 70' x 140' in area and to dep~hs 
of abou~ lS fee~ below ~he surface in one spot. The site was used 
for the formUla~ion and storaqe of woodtreatinq-chemicals under an 
aqreement be~ween Time and Koppers from 1967 until 1982. In 
addi tion ~o pen~achlorophenol. a number of hydrocarbon solven~£1 
and petroleum produc~s were used in this process. 

Concentra~ions of PCP. ranqinq f rom below de~ec~able limi ~s ~o 
116.000 ppm. have been de~ec~ed in ~he soil. with concentrations 
qenerally decreasinq wi~h depth and distance from ~he southwest 
corner of the woodtreatinq chemicals warehouse. Concentra~ion 
data has been used to qenerate equiconcentration isople~hs whicll 
indica~e that soil contamination is qenerally res~ric~ed to thl! 
upper 3 feet of soil. with ~he exception of a major vertical 
column of con~amination located at the corner of the warehouse. 

Perched qroundwater underlies the site at a dep~h of approximately 
13 feet below ~he surface. This wa~er- appears to be con~inuous 
wi~h and po~en~ially discharqinq to. the Willame~te River. The 
surface soil consis~s predominan~ly of medium-qrained sands with 
occasional minor clay lenses and/or qravels. The soil is 
characteristically homoqeneous from ~he surface to the perched 
wa~er table. A layer of somewha~ lowerpermeabili~y underlies ~he 
perched water and consis~s· of silty sands with clay lenses. 
Fine-qrained sands predomina~e below this layer. 

Concen~rations of PCP in qroundwater below the known contaminated 
zone have not exceeded .044 ppm. Mos~ wells indicate no 
detec~able concen~ra~ions of PCP. and ou~side of the contamina~ed 
zone. concentrations have not exceeded .003 ppm in any well. 
Contamination does not appear to have miqrated ex~ensively from 
the known con~aminated zone. Analyses of qroundwa~er are 
continuinq on a quarterly basis. 

A water well monitorinq network consistinq of shallow wells and 
well points has been installed to monitor the upper perched 
water. A' total of nine vertical and three slanted (45°) wells 
have been ins~alled and are reqularly sampled for pH and PCP plus 
beinq measured for static water levels. 

- 9 -
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Time is concerned with ·potential off-site migration of PCP from 
this source and is determined to eliminate this· risk by 
remediating the site. Due to an existing ban on the land disposal 
of soil containing pentachlorophenol. excavation and landfilling 
is not an available remediation alternative (the material at Time 
has recently been designated by the EPA as ReRA-listed waste P027 
vs. its previous U242 designation). Time does not desire to 
either leave the material in place without corrective action. cap 
the contaminated area without first eliminating the contamination 

- or excavate and store the waste on site due to the long-term risks 
associated with these al ternati ves. Time has performed emergency 
phase stabilization and containment measures to minimize the risks 
of contaminant migration. 

The following discussion identifies and describes several remedial 
alternatives which are potentially capable of destroying or 
immobilizing PCP in sandy soils such as those found at Time. 
Comments are made regarding soil .and groundwater treatment. 
economics. availability and technical feasibility. This 
discussion is not intended to represent an indepth feasibility 
analysis of remediation options, but rather presents a summary 
review of options which Time may wish to investigate in greateJ: 
detail. 

ALTERNATIVES 

The following alternatives were identified during the preliminary 
evaluation as remedial methods potentially capable of achieving 
effective results at Time: 

Adsorption onto Polymers or Activated Carbon 
Biodegradation 
Capping in Place 
Chemical Reduction 
Closure in Place with Monitoring (No Remedial Actions) 
Encapsulation 
Excavation and Disposal 
High Temperature. Catalyzed Oxidation 
Incineration 
In-Situ Soil Washing and Surface-Mounted Soil Washing 
In-Situ Thermal Extraction and Surface-Mounted Thermal Extraction 
Sodium Dehalogenation 

Of these listed alternatives. excavation and disposal. capping in 
place. and closure in place are either unavailable due to the 
regulatory moratorium on landfilling of F027 material. or do not 
satisfy Time's requirements for long-term risk reduction. The 
remaining alternatives are discussed below. 

TOLS004265 
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Adsorption Onto Polymers or Activated Carbon 

Should contaminating PCP, at some point, be removed from the soil 
by soil washing, thermal extraction or other processes, final 
treatment of the recovered wastes will be required. Although not 
a destructive process. sorption of the recovered PCP onto carbon 
or other polymeric substrates utilizing hydrophobic interactions 
as a sorptive process. will reduce the volume of PCP contaminated 
material. 

Activated carbon and a variety of organic and silicaceous 
polymeric adsorbents have been utilized to bind PCP and other 
phenols. The sorptive process, however, is usually reversible 
under appropriate conditions (usually temperature elevation e)r 
through the use of non-polar solvents) and therefore may not be 
suitable for long term stabilization of PCP wastes under 
uncontrolled conditions. 

These sorbents may be used to concentrate PCP from a.waste stream 
(i.e. soil washing eluates or thermal extraction scrubber liquors) 
which could then be recycled or disposed of as a non-hazardous 
waste. The adsorbent may then be regenerated for reuse and the 
concentrated PCP solutions so generated. collected for disposal by 
destructive methods such as. incineration or chemical 
decomposi tion. Such an approach may be a logical consideration 
for the Time site. 

Biodegradation 

Biodegrada,tion of. man-made compounds has been observed for many 
years and the results of aerobic sewaqe treatment systems have 
been documented in detail. Aerobic landfarming of oily wastes 
from the petroleum industry has also been in general use for 
years. Biodegradation occurs under essentially two basic 
conditions: aerobic (respiratory) and anaerobic (fermentative). 
Many compounds have been observed to be degr'aded, either partially 
or completely to carbon dioxide and water, by one or both of these 
pathways. 

Pentachlorophenol has been observed to undergo degradation by 
bacteria and fungi. Although PCP degradation has been observed 
under aerObic' conditions. it occurs at a more rapid rate and with 
fewer complications under anaerobic conditions. 

In addition to the biodegradation of pentachlorophenol in, soil, it 
has been documented that fungal enzymes promote the binding of PCP 
to humic acids in soils. resulting in immobilization of the PCP. 

Bench scale studies by SRR Associates scientists have indicated 
that. under controlled conditions. PCP can be degraded in both 
aerobic and anaerobic soil environments. Controlling conditions 
for biodegradation include soil porosity, pH. moisture content, 
inorganic nutrients (including nitrogen, phosphorus and potassium. 
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Eh (oxidation reduction potential). microbial populations and PCP 
concentrations. Elevated concentrations of PCP are inhibitory or 
toxic to microbial populations. even under conditions 01: 
acclimatization. 

The application of biodegradation to the treatment of soils from 
the site is severely limited due to the existence of high 
concentration material. PCP degradation. even under optimal 
conditions. ceases when PCP concentrations are in excess of 100() 
ppm. Typically 500 ppm is considered the maximum effectivf! 
limit. Between SOO and 1000 ppm. degredation effectiveness 
decreases. Since some material at the site contains PCP in excess 
of 1000 ppm. not all of the material would be considered ammenable 
to this treatment without significant dilution or pretreatment to 
reduce the contaminant concentrations. A large amount of the soil 
contains PCP at low concentrations however and may be treatable if 
it can be successfully isolated from the high concentration 
material found nearby. 

Biodegradation may be performed either in-situ or in surface
mounted fermentation z:eactors. Due to the highly permeable soil 
at Time. the shallow groundwater table and the possible adsorption 
of PCP in co-contaminating hydrocarbons which tend to immobilize 
the PCP. in-situ degradation is considered to present an excessive 
risk of PCP migration to off-site locations. Additionally, 
generation of anaerobic conditions in sandy soils is highly 
difficult. Should a biological process be initiated in-situ. 
significant risk of PCP mObilization through par·tial 
decomposition. preferential degradation of stabilizing hydrocarbo:o. 
absorbents. or bio-emulsification of the PCP could be expected. 
For these reasons a surface-mounted fermenter would be tha 
preferred method fQr soil treatment at the site. 

A surface reactor may be used to directly treat a soil/water 
suspension. or may be used to treat extracted. and diluted 
contaminants removed from the soil by other technologies:· A 
surface fez:menter allows for control of pH, nutrients, En. and 
otner critical parameters. as well as preventing the z:elease and· 
migration of waste or waste products. 

Nutrients. pH and Eh control are parameters that are easily 
controlled once optimal process conditions have been identified by 
bench and pilot scale studies. Co-metabolities or other nutrient 
augmentation is also easily regulated. Fermenters capable of 
handling soils such as those found at Time are commercially 
available, but. may be constructed on site for considerable less 
cost. The requirements of this equipment vary with the amount of 
material to be treated, the reaction kinetics and the degree of 
control required. 

Much debate currently exists over the benefits obtained by using 
PCP acclimated, commercially available bacterial preparations to 
promote degradation vs. using cultures of indigenous bacteria 
obtained from the site. There is considerable evidence to support 
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the use of indigenous microorganisms. The effect on the overall 
cost of the project is similar for both methods. Effective 
preparations range from $20 to $50 per pound of material. 
Microbial requirements depend on a variety· of soil and 
waste-specific parameters that have not yet been determined at the 
site. 

Costs not directly associated ~ith the on-site remediation include 
bench and pilot scale tests. engineering. permitting. chemical. 
biological and physical analyses. agency negotiations. waste 
delistinq and management. These costs are expected to be similar 
for all of the alternative technoloqies evaluated here. 

Chemical Reduction 

Oxidation and reduction reactions have been utilized to destroy 
organic wastes under a variety of circumstances. Due to its high 
degree of chlorination. PCP is not readily oxidized by such mild 
oxidants as ozone or hydroqen peroxide. Stronger oxidants present 
such a great hazard in and of themselves as to be unsuitable for 
treating wastes (See High Temperature Catalyzed Oxidation). 

PCP is. however. readily reduced by sodium borohydride solutions. 
Staiff (1981) and ·Sweeney (1981) have both demonstrated the use of 
catalyzed metal powders and/or borohydride solutions. in the 
oxidation of Chlorinated aryls. In-situ techniques have been 
demonstrated. however competition from, .reducible soil components 
may severely limit the reaction. requirinq .retreatment. This soil 
reduction chemistry must be identified to allow for proper 
selection and application of reducing agents. 

Reduction. either in-situ or in surface-mounted reactors. has 
realistic potential for remediating the. contamination at Time. 
The low organic content" of the naturally occurinq sands in the 
area. their homogeneity, the low trafficability of the soil. and 
the nature of the contaminants all support this alternative. 
Bench and pilot analyses would be required to determine the 
reduction. potential and the products of reduction formed by this 
process. If technically successful. implementation costs should 
be moderate. 

Encapsulation 

One method of encapsulation of organic material is through t 
application of sorbents to the contaminated soil. Sorbents r 
include carbon granules. polymeric materials or substances 
which the waste is soluble. All sorbents must be insoluble 
water. inert and not readily degradable in order to achieve . 
term stabilization of the wastes in question. 
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Pentachlorophenol is readily adsorbed by activated carbon granules 
and is soluble (absorbed) in a variety of organic substances 
including high molecular weight hydrocarbons such as tar or 
asphalt. Since both of these materials meet the criteria listed 
above for acceptable sorbents, they offer a feasible alternative 
for PCP immobilization. Additionally, both materials are capable 
of sorbing any pet~oleum hydrocarbons which may exist in the soil 
in addition to PCP. 

An attractive alternative for immObilization of Time I s wastes is 
the admixing of the PCP contaminated soil with asphalt to form a 
structurally sound paving material which could then be used to 
seal the soil surface in the vicinity of the woodtreating 
chemicals· tank farm. This alternative would require an analysis 
of the leachability of the wastes from the surfacing material and 

.a determination of the structural integrity of the asphalt so 
produced at various levels of waste incorporation. 

High Temperature, Catalyzed Oxidation 

PCP is not ordinarily oxidized by readily available, easily 
handled oxidizers such as ozone or hydrogen peroxide. Although 
permanganate. dichromate or other' strong oxidizers have been 
reported to successfully oxidize PCP. their cost. side reactions 
wi th soil components, and the environmental hazards generated by 

. them restrict their use in treating contaminated soils. Zimpr() 
has developed a process, commonly referred to as wet ail: 
oxidation. which' has been successful in destroying phenols an<l 
other hazardous compounds in aqueous media. 

The Zimpro. Wetox and other processes based on this same 
principle, employ high temperature and elevated pressures in an 
oxygen enriched aqueous environment to oxidize'and thereby destroy 
hazardous organics. PCP and' other extensively chlorinated 
organics are refractile to this process without the addition of 
suitable catalysts which can facilitate the dechlorination of 
these compounds. rendering them retreatable. Once dechlorinated, 
the resulting intermediates have increased susceptibility t.o 
oxidation by the wet air oxidation process and are degraded t.o 
either carbon dioxide and water or to non-toxic biodegradabl.e 
intermediates. 

All wet air oxidation processes are provided as packaged systems 
by the supplier. Included are the reactor, reagents alld 
operators. Additional support and feasibility testing I)f 
representative media can ordinarily be negotiated. Cost of the 
system. which is provided on a lease basis. is variable dependent 
upon the volume of material to be treated. the size of the 
required reactor and the type of process necessary. 
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· Incineration 

Incineration represents a tested and proven method for the 
destruction of chlorinated hazardous wastes. including PCP. 
Several types of incineration capacity exist in the U.S. Ordinary 
incineration. which is not acceptable for chlorinated ~rganics. 
does not incorporate the appropriate acid scrubbers needed to 
produce an acceptable air discharge from wastes such as PCP. High 
efficiency incinerators. (often referred to as "6 nine" 
incinerators. based on their destruction and removal efficiencies) 
are capable of treating pentachlorophenol in high concentrations. 
Incinerators of this type are available in the U.S. as both fixed 
and mobile units. However. there is not sufficient capacity at 
this time in either type of unit. to satisfy domestic demands. 
Although'most incinerators can handle liquids. few are equipped to 
handle solids such as contaminated soil. 

Incineration can easily satisfy Time's objectives of reducing long 
term risk related to the contamination found on site. However. 
since no small mobile units are available nearby. Time must either 
absorb significant mObilization. siting and permitting costs or' 
ship its waste to a fixed unit. The attendant risks in shipping 
must be weighed against those associated with leaving the soil OIL 
site. 

The nearest incinerator for solid hazardous wastes such as those 
at the Time facility. is located in Deer Park. TX and is operated 
by Rollins Environmental. A primary concern with disposal by this 
alternative is cost. Rollins current price for incineration of 
contaminated soils is approximately $0.50 per pound'. Based on 
Time's estimate of 2000 cubic yards of contaminated soil. 
incineration costs. may approach $2.5 million. This figure does 
not include excavation. shipping and other associated costs. For 
comparison purposes, this amount is on the order of five times the 
cost of landfilling, if this alternative were available to Time. 

In-Situ Soil Washing and Surface Mounted Soil Washing 

Removal of contaminants from soil may 'be accomplished througll 
extraction with a variety oft elutriating solutions. The choice of 
the proper solution must be based on the physico-chemical naturf! 
of the contaminants. the effect of the elutriate on the soil 
geochemistry and its permeability. plus the method by which the 
eluted contaminants are to be treated for destruction O.r: 
disposal. Ordinarily. aqueous solutions of acids. bases, 
surfactants or other compounds are selected (US EPA. 1982). 

The effect of washing contaminated soils with water alone. or witn 
mixtures of non-ionic surfactants was investigated by Science 
Applications International Corp. Their findings indicate that 
surfactants greatly increased the effectiveness of soil washing 
when the contaminant of concern was either PCP or a high boiling 
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oil fraction. With pentachlorophenol alone. or when used in 
conjunction with other chlorinated phenols. plain water provided 
effective washing of the contaminants from a relatively sandy soil 
(83' sand. 10' silt and clay). 

Since the contaminants at Time initially appear to be refractile 
to natural elut.ion with precipit.ation or groundwat.er. surfact.ants 
appear to be desirable at this site. The use of alkaline 
solut.ions. while ordinarily effect.ive with phenols. may be 
ineffect.ive at. Time due to the possibility of co-contamination 
wi th oils or hydrocarbon solvents. Extraction with other 
hydrocarbon solvents. while likely to effectively extract the 
contaminating PCP from the soil. will result in the formation of a 
hydrocarbon cont.aminated soil requiring an additional purification 
step. 

Two means of applying soil washing methodologies have been 
identified: in-situ techniques and surface-mounted techniques. 
(including batch or . continuous flow·. apparatus). In-situ 
techniques involve the· treatment of soil' without excavation· and 
provide for the application of the elutriating solvent to the soil 
surface and recovery of the eluate by using recovery wells in the 
treatment zone. Surface-mounted systems involve the use of batch 
extraction tanks or counter-current extraction columns which 
extract the contaminants under controlled conditions. 

tn-situ techniques are effective in extracting contaminants only 
where the soil geology is known to be uniform and where the 
permeability is high enough to permit adequate percolation of the 
elutriating sOlutions through the soil. Additionally. in cases 
where the distance from the lower limit of the contaminants to 
groundwater (or alternatively to either a natural or induced low 
permeability soil layer) is great. excessive amounts of solution 
are required. Control is reduced and the potential for 
uncontrolled release of the· eluate, - is great. The technique is 
well suited for situations: where contamination is not generally 
accessible by ordinary excavation techniques (i.e. below 
buildings. in developed or heavily utilized areas). 

The in-situ process is generally implemented by applying the 
solution through trickle irrigation or infiltration galleries. and 
recovering the product thrO'Ugh judiciously placed recovery wells. 
The recovered eluate is treated and. if possible. recycled. A 
thorough evaluation of all waste components and soil chemistry 
must be performed to facilitate the selection of a proper 
surfactant. determine application rates. evaluate recovery 
potential and to provide information regarding eluate 
characteristics for the determination of treatment alternatives. 

Surface mounted processes are indicated· where the distance to 
groundwater. extraction requirements or heterogeneity of the soil 
(i.e. channelling. lenses. etc.) require a higher degree of 
control on the process. In these cases. soil is excavated by 
suitable procedures and placed into batch or countercurrent 
continuous extractors. Batch ext.ractors usually involve the 
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submersion and agi~ation of batches of contaminated soil in large 
tanks fi~~ed with a filtration stage to separate the cleaned soil 
from ~he elua~e. This step is usually repeated until a suitable 
clean-up standard is achieved. 

Coun~ercurrent extrac~ors involve the in~roduc~ion of contamina~ed 
soil into an upwardly moving ex~raction bed while the elutriating 
solution is introduced at the top of the bed and allowed ~o 
migrate downwards. In this latter process. the cleanest soil 
(already partially extracted) contacts the cleanest solvent. just 
prior to exiting the column at the top. This continuous process 
has ~he advan~age of generating less spent solvent requiring 
subsequent treatment than does the batch process. It requires a 
higher degree of process control but is generally less labor and 
energy intensive than a batch process. A continuous process also 
allows for the fi~~ing of a second solvent stage to elu~e any 
residual surfactant from the treated soil where water was used. 

The cost of soil washing is expec~ed ~o be moderate. however this 
process does not address ~he final destruction and/or disposal of 
~he recoverd solu~ions. These solu~ions. containing PCP. water. 
surfac~ants. and possibly hydrocarbons, must be treated by 
incineration. biodegradation. immobilization. recycling or by 
chemical processes prior to completion of. the project. The 
extraction process and the treatment process should be determined 

. in conjunction with one another in order to maximize their mutual 
effectiveness. 

In-Situ Thermal Extraction and Surface Mounted Thermal Ex~raction 

Thermal extraction processes involve ~he introduction of heat ~I) 
the contamina~ed soil mass ~o ·increase the vapor pressure of the 
con~aminants. rendering them sufficiently volatile to allow their 
recovery as a vapor. As might be expected. these processes work 
best with relatively volatile contaminants that tend to remain 
free. rather than binding to soil components. Additionally, the 
processes work best in friable or loose-grained soils Which allow 
free permeation of the vapors and their subsequent release to the 
recovery system. 

Coia (1985) has presented a system for recovery of volatiles from 
contaminated soils using an in-situ process. This system consists 
of a network of thermal injection wells and extraction wells 
connected to injection and extraction blowers. respectively. 
Although the system was intended for extraction of TCE from 
glacial sands, any compound that can be brought to exert a 
significant vapor pressure can be recovered with this system. 

A similar system u~ilizing a modified drilling rig has been 
developed by AT'W Calweld. This firm. a manufacturer of drilling 
equipment has modified the kelly of a drilling rig to incorporate 
several channels which allow the introduction of hot air. steam 
and various chemicals, if appropriate. The equipment ra?idly 
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agitates the soil while applying heat and vOlatilizes contaminants 
which aI:e then I:ecovered in a negative pressuI:e hood surrounding 
the sUI:face of the rig. contaminant vapors are drawn off to a 
cyclone and sCI:ubber system. Although the device has only been 
demonstrated on hydrocarbon spills (gasoline and diesel oil). Arrw 
Calweld suggests that the process is applicable to 10WI!r 
volatility compounds such as pentachlorophenol. 

Thermal extraction in surface units has been advanced by several 
firms. American Toxic Disposal in Waukegan illinois. has operated 
a 10-ton-per-day unit which has successfully removed PCB I S from 
contaminated soils and sludges. This system has been demonstrated 
to the EPA and is curI:ently being used to tI:eat mateI:ial 
containing PCB's in GaI:Y. Indiana. 

As with soil washing techniques. thermal extI:action techniques do 
not destroy contaminants. which must be I:ecoveI:ed and tI:eated e)I: 
immobilized by otheI: techniques. The pI:ocess does. however. 
result in a volumetric reduction of the contaminated soil by 10 to 
100 fold. allowing consideI:ation of incineration as a final 
destruction alternative. 

Thermal extraction processes are viable candidates for treating 
.Time's contaminated soils since the soil at Time is friable and 
loose-grained. A preliminary consideI:ation to be addressed before 
selecting this process is the degree of volatility ~f the 
contaminants in the matrix found at Time. Since moisture does not 
present a major deterI:ent to theI:mal processes. saturated materiill 
may also be successfully treated. 

Sodium Dehaloqenation 

Both Acurex and the Franklin Institute. have developed processes 
. whereby soils aI:e extracted (similar to Soil. Washing. above) and 

subjected to' dehalogenation using sodium based proprietary 
compounds. Although the process has been primaI:ily utilized. for 
PCB destruction, it appears to be ammenableto chlorinated phenols 
as well. 

The Acurex process is less stable and more sensitive "to 
interfeI:ence from wateI: than is the FI:anklin Institute pI:ocess. 
which uses a specially· modified sodium/polyethylene glyc1Jl 
complex. The Franklin Institute process has been applied directly 
to soils in an in-situ operation. 

These pI:ocedures have been used primarily in the destruction of 
PCB oils and have' only recently been used to treat contaminated 
soils. PCP has not been tI:eated by this pI:ocess. Adaptation to 
the Time site may be possible but should be pursued only if other 
demonstrated technologies do not prove successful in pilat 
demonstrations. 
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SUMMARY 

Twelve alternative processes have been identified for isolation. 
immobilization. separation and/or destruction of PCP contaminated 
soil found at Time. The selection of anyone or a combination of 
these alternatives requires additional Characterization of the 
wastes found at the site. bonq the additional data that may be 
required are: 

Adsorption Isotherms of Wastes on Soil and Carbon 
Bio~eqradability of Waste Constituents (Half-life and Rate 

Constant) 
Biodegradation Products 
Bioinhibition Threshold Concentration of Waste Constituents 
Characterization of Co-contaminants (if any) 
Climatic Conditions 
Determination of Soil pH 
Determination of Soil Particle Size Distribution 
Groundwater Parameters (Plow Rates. Storaqe Coefficient) 
Orqanic Carbon and Octanol/Water Partition Coefficients of 

Waste Components 
Oxidation/Reduction Potentials of Waste Constituents 
Required Clean-up Levels 
Soil Microflora 
Soil Moisture Content 
Soil Nutrient' Concentratio.ns (N. P & K ratios) 
Soil Organic Matter 
Soil Oxygen Concentration 
Soil Permeability 
Soil Temperature 
Surfactant Solvation Efficiency (for Each Waste Constituent) 
Trafficability of Soil and Site 
Waste Constituent Vapor Pressure CUrves 

While other information may 
alternative. some of the above 
depending on method selecte4. 

be needed· for 
data may also 

each 
be 

specific 
necessary. 

It should be remembered that separatory procedures such as soil 
washing or thermal extraction will require additional disposal or 
destructive treatment processes as a final step. Surface mounted 
separatory or treatment processes will require excavation. 
containment and storaqe steps prior to implementati~n. 

A recommended course of action for the determination and selection 
of a remedial technique for the Time site involves additional 
definition of the waste constituents. clarification of soil 
parameters. furth.er def ini tion of groundwater conditions ilnd 
determination of site specific conditions listed above. Followinq 
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these determinations, the 
feasibility of the various 
addressed. 

specific questions 
alternatives listed 

of technical 
above can be 

With this information. alternatives may then be selected with a 
greater degree of confidence and further pursued by performing 
bench scale tests. to evaluate their applicability to the 
contaminated soils found at Time. Bench scale conditions can then 
be scaled up to pilot level demonstrations, either on-site or at 
supplier's test facilities. Finally. these data may then be used 
to develop and obtain required treatment permits from appropriate 
State/Federal agencies. The generally accepted approach to 
selecting an operational treatment procedure is to evaluate the 
most logical alternative first and if it proves unsatisfactory due 
to site' specific or economic factors, evaluate the next logical 
option. 

RECOMMENDATIONS 

Based on existing information, the following is recommended: 

a. Select the "Surface Mounted Soil Washing" technique as 
the most logical remedial approach. 

b. Perform bench scale and pilot level evaluations. 

c. Determine necessary destruction steps of recovered 
extracts. 

d. Ascertain technical permitting and economic feasibility 
of technique for final disposal action. 

e. Compare results with repeat step by step examination of 
next most logical remedial approaches which are: 
"Surface Mounted Thermal Extraction" and "In-Situ 
Thermal Extraction".' 

Bench scale evaluations of a surface mounted, countercurrent 
soil washing process inVOlve the excavation of contaminated 
soils. temporary storage of the soils on an impervious slab, 
extraction of the contaminants with an aqueous solution of 
nonionic surfactants, removal of the surfactants by 
countercurrent washing with wat'er, recovery and treatment of 
the rinsates, their analysis and on-site placement of the 
purified soils. The contaminated rinsates would then be 
subjected to a destruction step that can only be determined 
based on the constituents in the recovered extracts, but may 
include chemical reduction, incineration, biodegradation or 
other processes outlined earlier. A schematic drawing of a 
proposed process is shown in Figure 11-1. 
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The actual process consists of the physical excavation of 
contaminated soil usinq classical techniques and the· temporary 
storaqe of the excavated soils on an impervious. protected 
surface. Material from this location would be transferred to 
an infeed hopper connected to a primary &xtractor or soil 
washer. The soil would be intro·duced into the lower section of 
the extractor via a screw feed auqer. Once in the extractor. 
the soil would be aqitated and conveyed upwards while 
extractinq solvent [an aqueous solution of nontoxic. nonionic 
deterqents (surfactants)] is introduced into the top of the 
extractor. The extraction would take place in a countercurrent 
fashion. producinq a cleaned soil product and contaminated 
elutriate in a continuous process. 

Cleaned· soil would then be sUb'ject to rinsinq with clean water 
in a secondary extractor. operated similarly to the primary 
extractor. to reduce or eliminate residual surfactant 
concentrations. allowinq the soil to be returned to the site. 
The contaminated fluids would be stored. tested and treated to 
effect ultimate disposal. Analytical decision. points are noted 
as diamonds in Figure 11-1. There are three. It is possible 
that surfactant solutions with suitably low or undetectable 
levels of PCP could be discharqed to the sanitary sewer. 

The process' can easily be modelled 'in bench scale experiments 
and the technical feasibility of the process can be accurately 
determined.. The nature and required concentrations of the 
surfactants. soil retention times. elution rates and 
contaminant loadinq factors can all be determined· to allow 
approximation of full scale process ·operatinq parameters. 
Followinq determination of these ~arameters. scale up protocols 
and economic feasibility may accurately be determined. 

Soil washinq is recommended since it has been successfully 
applied. to soils contaminated with Pcp· in pilot studies on 
similar soil types and does not use hazardous materials which 
may interact with or be retained by the. soil. The process 
should be directed towards a surface. rather than in-situ 
technoloqy to improve process control and to minimize the 
chance of uncontrolled releases to the environment. Residual 
surfactants may be eliminalied from the soil usinq only water. 
and surfactants can be modified to remove PCP as well as 
co-contaminatinq hydrocarbons. which may also be present. 

The aqueous extracts so produced 
of concentratinq and destructive 
PCP and hydrocarbons. placinq 
alternatives at Timels disposal. 

may be subjected to a variety 
steps to remove the entrained 
a wider array of treatment 
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SECTION III 

ANALYSIS RESULTS 

INTRODUCTION 

During Augus~ of 1986. Time retained SRa Associates to collect 
samples of surface and subsurface soil and groundwater from the 
Time Facility located in Portland. o~egon. The samples were 
analyzed for pentachlorophenol (PCP) 1n an effort to further 
existing data concerning past releases of this chemical from a 
woodtreating chemicals formulating opera~ion.at this site. 

Samples of surface soils were collected from an earthen tank farm 
area located south of ~he woodtreating chemicals warehouse and 
from six loca~ions below the concrete floor of the warehouse 
itself. Addi~ional samples were taken from· five other depths 
below the warehouse. floor from the same holes as the surface 
samples. Groundwater was sampled at seven existing monitoring 
wells surrounding the woodtreating chemicals area and was analyzed 
for PCP and' pH. Static water levels were determined in these 
wells and a~a monitoring station for the me~surement of 
Willamette River water elevations located on the Northwest. 
Terminal Facili~y pier. 

SURFACE SOIL SAMPLING AND ANALYSIS 

Following the contaminated ·soil reloca~ion to one pile •. surface 
soils were collected from 17 loca~ions in the woodtrea~ing tank 
farm area. The locations were identical to those sampled by 
Riedel Environmental Services during initial samplings performed 
in 1985. Samples were obtained from 2 to 3 inches below the soil 
surface to reduce the risk of contamination arising during set up 
procedures at ~he sample site. . 

Addi tionally, six locations inside the warehouse were sampled by 
coring through ~he concrete with abrasive saws. The six locations 
were selected by Time and represent an extension of the triangular 
sampling grid employed by Riedel in the 1985 study. Samples were 
obtained from an interval of 3.5 to 5. 5 fee~ below the lower 
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surface of the concrete using split spoon samplers. The sampling 
procedure used will be described in the next (Subsurface Samples) 
part. The selected depth was chosen to position the samples at 
the same true elevation as the surface samples taken from the tank 
farm area. Samples of soil from 2 to 6 inches below the lower 
surface of the concrete floor were obtained and held for possible 
future analysis. 

Samples were obtained using stainless steel sampling spoons which 
had been previously cleaned with sequential washings of laboratory 
detergent.- tap water. hexane. tap water. trisodium phosphate and 
sodium carbonate in water. tap water and distilled water (3X). 
Samples were screened through 0.10 inch stainless steel mesh which 
had been similarly cleaned. The screened material was allowed to 
fall directly from the screens into pre-washed 8 ounce glass jara 
fitted with screw cap closures and teflon liners. The containers 
had been cleaned to EPA specifications and were not opened priot 
to receiving the sampled material. 

Samples were field logged and containers were marked with the 
date. time. location. sample code. requested analyses and other 
relevant data. Lids were replaced with care being taken to ensure 
that no interference with the hermetic seal occurred. Tamper 
indicating seals were applied. chain of custody and analysis 
request forms were- completed and the samples placed on ice prior 
to transport to the laboratory. Samples were delivered to the 
laboratory within 48 hours of collection in all cases. No 
preservatives were added to soil samples. 

Samples were extracted in the laboratory using method number 3540, 
Soxhlet Extraction. as described in EPA publication SW 846. Test. 
Methods for Eval~ating Solid Waste. Physical/Chemical Methods 0 

The extract so obtained was analyzed for pentachlorophenol by 
method 8040. Phenols. as described in EPA publication SW 846" 
Field and laboratory duplicates were analyzed and spiked sample 
recovery efficiencies were- determined. Laboratory blanks were 
analyzed. No field blanks of soil were submitted. All quality 
control results indicated acceptable performance of sampling anci 
analysis. 

The results of the surface s~il samples are listed. along with the 
X and Y coordinates of their respective sampling locations. ill 
Table 111-1. The coordinates are referred to a temporary bench. 
mark located at the end of a concrete wall at the southeast corne:r 
of the woodtreating tank farm area. The coordinates are given in 
feet. The X axis is aligned in an approximately northeast 
southwest plane while the Y axis is aligned in an approximatel:r 
northwest - southeast plane at at 90· to the X axis. 

The results listed in Table III-l were subjected to Kriging 
analysis to generate lines of equal concentration 
(equiconcentration·isopleths). A .95 smoothing ratio and a search 
radius of 213 feet was used for generation of the contours which 
are shown in Figures III- 1 to III-4. The sample sites and their 
respective concentrations are indicated. The contours are to 

TOLS004279 
- 23 -

BZT01 04(e)0411 00 



scale (l" :: 20 feet) and can be overlaid on the associated plan 
drawing of the sampled area. (Figure 111-5). 

) The results indicate that the bulk of the surface contamination 
exists in a pile of material located in the vicinity of sample 
point S. Additional contamination is located to the east.of point 
S. continuing t:o approximately the concrete wall bordering the 
tank farm on the east. The strong focal point of contaminatioll 
located at point: K has generated a broad area of calculated 
contamination on the Kriging generated contour maps. Due to the 
lack of supporting high concentrations of PCP adjacent to point K. 
it is concluded that this contour is primarily artifactual. 
generated by the data reducing program in response to the single 
very high concentration detected at K. It is more likely that lC 
represents a small focus of high concentration. rather than the 
large area implied by the contours. 

Most contamination that had been previously detected to the west 
of the woodtrea ting tank farm area appears to have been remove,~ 
during recent excavation activities performed - by Time. This i::I 
reflected by the low results found at points M and U. 

Two locations beneath the warehouse floor were found to contain 
low levels of PCP. Borings 1 and 5 contained 5.7 and 1.4 ppm ot 
PCP. respectively. It should be noted. however. that despite 
stringent. efforts to prevent contamination. blowing winds anti 
"dust devils" were noted during sampling and were observed pickinq 
up soil from the tank farm area and warehouse floor. Because o:E 
these concerns. the low levels noted in these samples .are probabl:r 
a result of field contamination. 

SUBSURFACE SAMPLES 

Samples were obtained from six depths below the lower surface of 
the concrete floor in the voodtreating chemicals warehouse. Six 
locations. determined by Time and located at extensions of the 
triangular sampling grid developed by Riedel. were sampled. The 
approximately 6 inch thick concrete floor was cored using an 
abrasive wheel. Twelve inch diameter holes were cut. The surfacla 
of the concrete within a 6 foot radius of the hole was swept cleall 
and covered with .005 inch thick polyethylene film to. minimiZta 
contamination from residue found in the warehouse. 

The upper 2 to 3 inches of soil in the hole was removed te) 
eliminate contamination with cuttings generated during the corinq 
and set up operations. A' sample was subsequently obtained usinq 
the technique given above. from the exposed surface of the hole. 
The holes were designated as numbers 1 through 6. The surfacla 

) sample was collected and held for future analysis. 
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Following collec~ion of ~he surface sample. the hole was advanced 
using a hand operated. 2 1/2 inch (O.D.) continuousfligh~ auger. 
Samples were obtained at the following intervals below the upper 
surface of the concrete floor using a 2 inch (O.D.) spii ~ spoon 
sampler: 

3.5 to 
5.5 ~o 
7.5 ~o 

10.5 ~o 
15.5 ~o 

5.5 
7.5 
9.5 

12.5 
17.5 

feet 
fee~ 

fee~ 
feet 
fee~ 

( 0 ) 
( 2 ) 
( 4 ) 
( 7 ) 
(12 ) 

Since the upper surface of the concre~e floor was 3.5 fee~ above 
the surrounding soil surface. the five depths listed above were 
equivalen~ ~o ~he 0 ~o 2 foo~. 2 ~o 4 foo~. 4 to 6 foo~. 7 to 9 
foo~ and 12 eo 14 foot intervals sampled in ~he wood~rea~ing tank 
farm area by Riedel in 1985. 

Samples were ~aken by removing the drill from ~he bore hole and 
inser~ing ~he split spoon sampler into the bore hole taking care 
no~ to eUalodge any material fz::om the aurface or walla of ~he 
hole. ·The aamplez:: was dz::iven into the soil using a 20 lb. 
hammer. Hand drilling and driving of ~he penetrome~er/sampler was 
required due ~o ~he inaccessibility of the site ~o conven~ional 
drill rigs and ~o the low ovez::hanging roof of the warehouse. 

Samples were ex~ruded by gen~ly tapping ~he soils ou~ of the 
sampler onto stainless s~eel screens. which were cleaned as 
indicated above. The samples were screened. placed in~o jars. 
labelled. logged and handled as described above. Samplers were 
cleaned after each use, using the decontamination procedures 
described above.. The drilling equipment was decontaminated 
between holes and prioz:: to leaving the site. All decontamination 
water was impounded in D.O.T. 17 !! drums un~il proper disposal 
requirements could be established based on analy~ical resul~~. 

During drilling, saturated conditions were encountered at the 12 
foo~ interval in all holes. No groundwater samples were taken 
from any loca~ion. All soil samples consisted of medium grained 
grey - brown ~o blue sands. Cobbles were encountered in holes 
number land 2 at a depth of approximately 3 feet below the floor 
surface. The cobbles wer~ associated wi~h a minor clay lens 
approxima~ely 2 inches thick. 

Following drilling. holes were abandoned through the addition of 
ben~onite pellets to a depth of 13 feet below the concrete floor. 
The remainder of the hole was filled with bentoni te grou~ to the 
surface. The concrete core plugs removed during coring of the 
warehouse floor were replaced in the hole and bedded with 
bentonite in accordance with Timels reques~. 

The samples were refrigerated and shipped ~o the labora~ory f()r 
PCP analysis as outlined above. The results. together with the X 
and Y coordinates of the sample points, are presented in Tablus 
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111-1 through 111-4. The 
combined with the results 
locations labelled J through 
depths 2. 4. 7 and 12. to 
these depths. 

data from these analyses have been 
obtained by Riedel at the sample 
Z in 1985. for the nominal sampling 
generate concentration isopleths at 

The data listed in these tables was analyzed by Kriging analysis 
according to the procedure given above. The results of the 
contouring are shown in Figures 111-1 through 111-4. Figure 111-5 
shows the sample locations on a plan drawing of the woodtreating 
chemicals warehouse. Figure 111-6 incorporates the X and Y 
coordinates of the sample locations on this drawing. 

The results indicate that contamination is restricted to the 
wood treating tank farm area with virtually no contamination being 
found beneath the central, and northern portions of the warehouse. 
There is significant PCP contamination below the surface of the 
southwest corner of the warehouse. which appears to be continuous 
with a vertical column of contamination located immediately 
adjacent to this area in the.tank farm. 

Excavations in the wood treating tank farm area have perturbed the 
original conditions of the site. and therefore the surface and 2 
foot contours are not expected to be representative of conditions 
existing prior to the movement of soil. Th!s can be seen by the 
distortion of the vertical column of contamination at the surface 
and two foot intervals. due to the fact that soil at these sites 
had been removed and replaced with soils from other areas within 
the woodtreating tank farm. . A computer generated topographic grid 
net of the woodtreating tank farm and warehouse area" can be seen 
in Figure 111-7." 

The 4. 7 and 12 foot contours reflect the strong vertical plume of 
PCP contamination which decreases to about 2000 ppm at the 12 foot 
depth. A minor lobe' of this plume appears to extend to the 
southeast into the lower corner" of the woodtreating tank farm area 
at or around the seven" foot interval. The vertical plume appears 
to widen and diffuse to the south at the 12 foot contour. 
presumedly due to the presence of groundwater at or near this 
sampling depth. 

GROUNDWATER ANALYSES 

The nine vertical groundwater monitoring points at Time (See 
Figure 1-6. Section 1) were measured for static water levels and 
tested for pH and PCP. The three slant borings located at the 
sout.hwest corner of the warehouse were not examined. The wells. 
which had been previously inst.alled by Time employees or ot.her 
contract.ors. cons ist of 1 1/4 and 2 inch (I. D.) st.ainless s teE!l 
well point.s and 2 inch (1.0.) PVC screen and casing! 
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The water level elevations in the wells. labelled A through 1. 
were measured to the nearest .01 foot from the top. edge of the 
casing at a scribed mark located on the north side of the casing. 
A Fisher M-Scope previously calibrated against a steel tape was 
used to obtain the measurements. Standing bore volumes of well 
water were calculated based on these measurements and well 
construction drawings provided by Time. A measurement of the 
Willamette River water elevation relative to a mark located by 
Time on its unloading pier was also taken. 

Stainless steel weighted bailers were used to remove at least 4 
standing bore volumes of water prior to collecting representative 
samples of groundwater. The bailers had been previously cleaned 
by the procedure described above. and were re-cleaned after each 
well was sampled. The purged water was collected into D.O.T. 17 E 
drums until proper disposal could be ~determined based on 
analytical results. 

The samples were dispensed directly from· the bailer into two 1 
liter amber glass bottles fitted with screw cap closures and 
teflon liners for PCP analysis. Samples were adjusted to pH 2 
with 1:1 Sulfuric· Acid in distilled water and checked with pH 
paper prior to refrigeration and delivery to the lab. Samples for 
pH analyses were dispensed directly into 250 ml polyethylene wide 
mouthed bottles without preservatives. pH analyses were performed 
within 2 hours of sample collection using a silver-silver chloride 
reference electrode standardized against two NBS traceable 
teference buffer. solutions. Samples were logged. labelled. sealed 
and transferred to· the laboratory within 6 hours of collection. 
Analyses for PCP were performed as above. except that the sample 
was not filtered· prior to analysis. and was extracted by method 
3510. Separatory funnel Liquid - Liquid Extraction. as described 
in EPA publicatio~.SW 846. 

The tesults of. the groundwater investigation are shown in Table 
111-6. Wells C and G were dry and could not be sampled. The pH 
ranged from 6. S3 to 6.91. The only well showing detectable PCP 
was well D. in which .044 ppm was detected. Well D is located 
southeast of the woodtreating chemicals warehouse. 
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TABLE 111-1 
.,./1 

TIME OIL CO. 

COORDINATES - SURFACE PCP CONTOUR 

CODE X Y [PCP] 

J -17 55 2.3 
K -42 5S 1200 
L -66 5S 0.7 
M -91 55 1.8 
N -4 38 6.3 
0 -29 38 176 
P -54 38 75.3 
Q -78 38 620 
R -17 20 891 
S -42 20 736 
T -66 20 1600 
U -91 20 0.7 

9 
V -2 2 S 

::.~: W -29 2 354 
X -54 2 44.5 
Y -78 2 19 
Z -78 73 537 
6 -66 91 . 0 
5 -54 73 1.4 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 5.7 

NOTE: [PCP] = CONCENTRATION OF PCP (mg/Kg) or (ppm) 

j 
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TABLE 111-2 

TIME OIL CO. 

COORDINATES - 2 FOOT PCP CONTOURS 

CODE X Y [PCP] 

J -17 55 3 
K -42 SS 8.8 
M -91 S5 87 
N -4 38 3.1 
a -29 38 59 
P -54 38 16 
R -17 20 34 
S -42 20 252 
T -66 20 123 
U -91 20 44 
V -2 2 260 
W -29 2 15 
X -S4 2 4.5 
Z -78 73 14 
6 -66 91 0 
5 -54 73 5.6 
4 .-29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OP PCP (mq/Kq) or (ppm) 
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TABLE 111-3 

TIME OIL CO. 

COORDINATES - 4 FOOT PCP CONTOURS 

CODE X Y [PCP] 

J -17 55 3.6 
K -42 55 10.5 
L -66 55 7200 
M -91 55 22 
N -4 38 238 
0 -29 38 23 
P -54 38 15 
Q -78 38 2205 
R -17 20 50 
S -42 20 184 
T -66 20 534 
U -91 20 55 

;., V -2 2 380 
Y W -29 2 8.1 

X -54 2 1.3 
Y -78 2 598 
Z -78 73 2 
6 -66 91 0 
5· -54 73 0 
4 -29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OF PCP" (mg/Kg) or (ppm) 
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··f TABLE 111-4 
-./ 

TIME OIL CO. 

COORDINATES - 7 FOOT PCP CONTOURS 

CODE X· Y [PCP] 

K -42 55 3 
L -66 55 8400 
M -91 55 1 
0 -29 38 13 
P -54 38 130 
Q -78 38 700 
a -17 20 500 
S -42 20 1130 
T -66 20 75 
U -91 20 5 
V -2 2 1 
W -29 2 1 
X -54 2 1.9 

V y -78 2 700 
Z -78 73 7 
6 -66 91 0 
5 .-54 73 0 
4 -29 73 0.96 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATlPN OF PCP (mqIKq) or (ppm) 

TOLS004294 

32319 

BZT0104(e)041115 



TABLE 111-5 

TIME OIL CO. 

COORDINATES - 12 FOOT PCP CONTOURS 

CODE X Y [PCP] 

K -42 55 2.3 
L -66 55 2030 
M -91 55 690 
0 -29 38 38 
P -54 38 450 
0 -78 38 1150 
R -17 20 1 
S -42 20 217 
T -66 20 90 
V -2 2 3.4 
W -29 2 1.9 
X -54 2 1 
Y -78 2 720 

j Z -78 73 1 
6 -66 91 0.94 
5 -54 73 0 
4 .-29 73 0 
3 -42 91 0 
2 -54 109 0 
1 -66 126 0 

NOTE: [PCP] - CONCENTRATION OF PCP (mq/Kg) or (ppm) 

) 

TOLS004295 

32319 
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TABLE 111-6 

TIME OIL CO. 

GROUNDWATER ANALYTICAL RESULTS 

(AUGUST 29. 1986) 

WELL NUMBER STATIC WATER LEVEL pH 

MW-A 
MW-B 
MW-C 
MW-D 
MW-E 
MW-P 
MW-G 
MW-8 
MW-I 
RIVER 

NOTES: 

(FT BELOW TOP OF CASING) 

l4.06 6.80 
l5.07 6.70 

DRY N.A. 
l4.48 6.53 . 
l5.22 6.54 
l5.44 6.57 

DRY N.A. 
ll.28 6.9l 
l4.75 6.77 
25.70 N.A. 

[PCP] • CONCENTRATION OF PENTACHLOROPHENOL 
ppm • PARTS PER MILLION 
N.A. • NOT AVAILABLE 
N. D. - NOT DETECTED 

32319 

[PCP] 
(ppm) 

N.D. 
N.D. 
N.A. 
.044 
N.D. 
N.D. 
N.A. 
N.D. 
N.D. 
N.A. 

TOLS004296 

BZT0104(e)041117 
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COFFEY LASORA TORIES, INC. 
4914 N.£. 122nd Ave. 

Portland. OR 91230 £:U Phone: (503) 254-1194 

SRH Assocates, Inc. 
P.O. Box 1400~ 
Por~)and, Oregon 97214 
A;tention: Jonn ?uddick 

Analysis R.~ues;edt Pentachiorophenol 

Sample Loca;ion: Time Oil Co., Por;lana Terminal 

5ep~ember 3, 19S6 
Log tA860S2S-F 

SAMPLE ID RESULTS 

J-O - Surface-N.E. TanK Farm 
K-O - SurTace-N. Tank Farm 
L-O Surface-N.W. Tan~ Farm 
M-O - Surface-N.W. Tank Farm 
N-O - Surface-E. Tank Farm 

0-0 - Surface-N.E. Cen~ral T3nk Farm 
P-O - Surface-N,' Cen;ral Tank Farm 
Q-O - Surlaca-N.W. Cen~ra' TanK Farm 
R-O .. Surface-E. Centra) TanK Farm 
s-o - Surface-S.E. Central Tank Farm 

T-O - Surface-Nt Centrai TanK Farm 
U-O - Surface-W, Cen;rat TanK Farm 
v-o .. Surface-S.E. Tank Farm 
W-O, - Surface-Sf Tani< Farm 
x-a - Surface-Sf Tani< Farm 

y-O - Surface-S.W. TanK Farm 
z-o - Surface-N.w. Roadway • 
1-$ - Boring '1, Warehouse Loading Dock, 

Surface Below Concrete 
1-0 - Boring 11, Warehouse Loading DOCK, 

3.5 ft. ~.\ow Concrete 
5-0 - Boring .~, S.W. Inside Warehouse 

15, 3'4" .. S*4R Below Conere;e 

Resul~5 in mgikg 

RE?ORT CONTINUES 

2.3 
2964 

0.7 
1.8 
6,3 

176 
7~.3 

620 
891 
736 

1600 
0.7 
~.O 

354 
44.6 

19 
Sa7 

ThIS report is for the sale and exclusive use of the above client. 
Samples are rltainea a maximum of 1S days from the aate of this let~er. 

3 2 ~ 19 
TOLS004297 

BZT0104(e)041118 
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COFFEY LABORATORIES, INC. 

SRH Assocates. Inc. 
Page Two 

Attentionl John Ru~dick 

4914 N.E. l22nd Ave. 
Portland, OR 97230 
Pho~(503)2~1794 

Analysis Requestedl Pentachlorophenol 

Sample Location: Time Oil Co., Portland TermInal 

SAMPLE ID 

~-2 - Boring IS. S.W. Inside Warehouse 
S'4- - 7'4- Below Concrete 

~-4 - Boring IS. S.W. Inside Warehouse· 
7'4- - 9'4- aelow Concrete 

S.7 - Boring .~. S.W. Inside Warehouse 
10'4- - 17'4- Below Concre,e 

September 3. 1985 
L.og IA6S082s-F 

RESULTS -------
S.S 

< 1 

< 1 
.y 5.12- Boring is •. S. W. Inside Warehouse 

1S'4- - 17'4- .Below Concre,e < 1 

) 

S-O - Boring 16. W. Central Inside Warehouse 
3'S- - S's- Below Concrete 

S-2 - Boring IS. W. Centr~" Inside Warenouse 
5'5" - 7'5- Below Concrete 

6-4 - Boring i6, W. Cen'r~' Insi~eWarehou.e 
7'S· - 9'S· lelow Conerete 

6-7 - Boring 16, W. Central Inside Warehouse 
10'S- - 12'~- Below Concrete 

S-12- lo~ing '6, W. Centra) Inside Warehouse 
1S'S- - 17'S· Below Concrete 

D-2 - Waste Pile i T-S. Duplicate of T-S 

REPORT CONTINUES 

< 1 

< 1 . 
< 1 

< 1 

0.94 
'3420': 

TOLS004298 

:. , 
TnlS report is for the sole and exclusive use of the above ciient. 

Samp~es are retained a maximum of 15 days from the date of this jetter. 

BZT0104(e)041119 



COFFEY LASORA TORIES, INC. 

SRH As.ocate.. Inc. 
PaQ_ Three 

Attention,' John Ruddick 

4914 N.E.122nd Ave. 
Portland, OR 97230 
~(503)2~1794 

Analysis Requesteci Pentachlorophenol 

Sample Locationl Time Oil Co •• Portland Terminal 

SAMPLE ID 

---------T-S - Waste Pile. Fee~ Below Top 09 Pile 
Q-S - Waste Pile, Feet Below Top of Pile 
D-l - Borin9 16, Duplicate of G-S 
4-0 - Boring 14. ~.E. Warehouse 

3'5· - 5'S- Below Concrete 
4-2 - Boring 14. S.E. Warehouse 

S'5- - 7'S~ Belaw Concrete 

4-4 - Boring 14. S.E. Warehouse 
7'5- - S'S- B~low Cancrete 

4-7 - Boring i4. S.E. Warehouse 
10·S· - 12'5· aelow Concrete 

4-12- Boring 14. S. E., Warenouse 
IS'S· - 17'5-, B_low Concrete 

3-0 - Boring '3, E. Central Warehouse 
3'S- - S'S- Below Cancrete 

3-2 - Boring '3, E.Central Warehou.e 
5'5· - 7'S· Below Concrete 

3-4 - Boring .3, E. Central Warenou.e 
7'5- - 9'S- Below Concrete 

3-7 - Boring 13, E. Central Warehouse 
10'5- - 12"5- Selow Concrete 

3-12- Boring 13. E. Central Warehouse 
15'~· - 17'5- Below Concrete 

Results in mg/K; 

REPORT CONTINUES 

September 3. 19S6 
Log IAS60S25-F 

RESULTS -------::j~j> 

~ 1 " 

( 1 

< 1 

( 1 

0.96 

< 1 

< 1 

< 1 

< 1 

< 1 

< 1 

TOLS004'299 

This report is for ~he sole ana exclusive use of the above Cll.n~. 
Sample. are re~ained a maximum of 15 aays from the date of this ier.ter. 

3 231 ~ 
BZT0104(e)041120 
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COFFEY LABORATORIES, INC. 
4914 N.E. l22nd Ave. 

Portland, OR 97230 
~(S03)2~1794 

September 3, 1986 
Log IAS60S2S-f' 

SRH Assocates, Inc. 
Page Four 

A~~en'ion: John RuddicK 

Analysis Requested: Pentachlorophenol 

Sample Location: Time Oil Co •• Portland Terminal 

SAMPLE ID RESULTS 

6-4 - Boring 16, W. Central Inside Warehouse 
7'5- - 9'5- Eeloll Concre~e (Duplicate) < 1 

4-~ - Boring 14, S.E. Warehou.e 
7'5- - 9'S- Beloll Concrete (Duplicate) < 1 

3-12- Eoring 13, E. Central Warehouse 
15'5- - 17'S- Below Concrete (Duplicate) < 1 

6'-4 - Boring 16, 'W. Cen,ral Inside Warehou.e 
7'5- - 9'5- Beloll Concrete (SpiKe) 399 101 

4-~ - Boring 14, S.E. Warehouse 
7'5- - 9'5- aelow Concrete (Spike) 373 96 

Results in mg/Kg 

AnalYSis by soxhle~ extraction, capillary CC/FID, EPA Method ao~o 

SMC/gs 

Sincere' y. 

~f\.~ 
Susan M. cOfJiy, O 

President 

TOLS004:300 

This report is 'or the sole and exclusive use of the above ciien~. 
Samples are retained a maximum of 15 days from the data of this let~er. 

BZT0104(e)041121 
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SRH Assoca, •• , Inc. 
P.O. Box 1400~ 
·Por~lanQ, Ore90n 97214 

A~ten;ion: John RuddicK 

COFFEY LASaRA TORIES, INC. 
4914 N.E. l22nd Ave. 

Partfand, OR 97230 
Pha~(503)2~1794 

Seo;ember 3, 1966 
Log iASSOS2S-C 

Samp"e Location: Time Oit Co., Portland 

Sample Da;.: 8/25/86 

SAMPLE ID RESULTS 

--------- --.----
2-0 < 1.0 

2-2 < 1.0 

2-4 < 1.0 

2-7 < 1.0 

2-12 < 1.0 

1-2 < 1.0 

·1-4 < 1. a 
1-7 < 1.0 

1-12 < 1.0 

Results in m9/K9 

< denotes "less ~han· 

Analysis by soxhlet extraction, capillary GC/FID, EPA Method 8040 

SMC / 9S 

Sinc:ere 1 y. 

~.41" M· C/Jyy 
Susan M. COffJ'" 0 
President 

TOLS004301 

This racor; is for tne sol. and exc:iusive use of tne above c:iiene. 
Samples are retained a maximum of 15 days from tne date of this le1;ter. 

32319 . 
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COFFEY LABORATORIES, INC. 
4914 N.E. 122nd Ave. 

Portland, OR 97230 
Phone: (503) 254-1794 

3eotember 5, 1986 
:"'Q; # A8':.(1;32·?-I'J 
P.O. None 

SRH Asso~iate= In=o.cci~~e~ 
F.O. Box 141:105 
Pcrt\and~ Oregc~ 97214 

Attention: :c~, Ruddick 

Subject: Pentachlorocnenol and pH A"alysls 

Samole Type: 
Samele Col1e~~e= by: 
Sample Ccllection Date: 

SAMPLE NAME 

l"iW-~' 
l"IW-E 
MW-F 
MW-H 
MW-I 

Gr OI_lrId Wa t er 
Johr. ~;udd lck 
Augl..!s t c':', ! '?S6 

P ENTA=HLQR~FHE!JOL 
-----------------

I) .lj4 mg/L 
\ (i .~) ! mg,l:" 
( ,., . ' ... , . \." . m;/L 
.. () • (11 mgiL 
( I) .1)1 m;/L' 

c!-i 

Eo .53 SU 
r:. .!S4 SU 
.:. .57 SU 
E . • ':11 Sli 
€ . ...,- SU . I 

Pen:achorophenci analysis by extraction anc capillary GC/FID. 
The symbol "(~ means less than and denote£ none detected at or 
acove the level indicated. 

.St1C :hh 

Sincere~y , 

'£- l"\. Gf fa 
SL:sar; r-:. :;J+-fey. 
::l-esic:ient 

Thu: :-epci"''t fer ~he sole ana ~:",ctu=i·/e use of the acc'v'e "ameo 
cle~~. Sam~~ee are helc ~C~ a maximu~ of A5 days from tn~ ~&te 
o-t tr.:.: ,e!:'Ol-:. 

BZT0104(e)041123 



.....". 

.J 

SRH ASsoclates, In:. 
?O. Eox 14005 
Portiand, O~e90n ~7214 

Attention: John R~~aick 

COFFEY LABORATORIES, INC • 
4914 N.E. 122nd Ave. 

Portland, OR 97230 
Phone: (503) 254-1794 

September '3. 19~6 
Log #A8609-:'3-J 

Anaiyses Requ.:steci: Fentachiorophenoi <FC?} and PM 

SAi'l?LE Ili ?C?~ pH 

--------- -----
~lWA, 9/3iB6, 1030 <: 0.01 mgiL 6.5 =.u'~ 

MWA, 9/3leS, illO < 0.01 mgiL 6.7 StU,. 

• Analysis bv extr~=tion, capli lary GC/Flr, Method 604. 

Approved b 1', 

~ '-Il1. &dtttdz 
Susan M. Erillanter 
Mgr •• Organic Laboratories 

SMCigs 

Sincere I y, 

s~ f'\. G#lr 
Susan. '"'. Coffey, 
Fresident 

ThlS report lS ior the sole and exclusive use of the above client. 
Samples are retained a maximum of IS days from the date of this letter. 

TOLS004303 

32319 

! 
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COFFEY LASORA TORIES, INC. 
4914 N.E. 122nd Ave. 

Portland. OR 97230 
Phone: (503) 254-1794 

SRH AssociatEs, Inc. 
? O. Ee·" 140·=== 
?ortlano, Ore~on S7214 

A~tention: Jonn F.~ddicK 

Analysis Recuesteet ?e~;~cnioropnenol 

SAMFLE !D RESuLTS 

~20 5S 

3eptember lB. lS5S 
Log lfASS091E-F 

AnaIYS1~ by extraC~10n, ca~lljar~ C:/FIJ anti comcar!s~n Wltn solutions 
·of star,·:1arCts. 

A:prcveci C\I. 

~'Il!.~ 
5usa~ M. Sri I iante, 
Mgr.t Organi: Laboratories 

Sr-iCi';lS 

s"~ M ~ ... I~'. 

·Susan M. ':ol-"e), 
r:resiaant 

\ Th is recor-: is i-cr tne s·:;) i e: ana E7,C: lusi.,.e USE c r ;;na aoo'!e c: le:r:':. 

) 5im~jes are reta:~ed ~ ma~lffi~m of 15 j~vs from tne aate :f t~!~ jer~er. 

TOLS004304 

BZT0104(e)041125 



COFFEY LABORATORIES, INC. 
4914 N.E. 122nd Ave. 

Portland, OR 97230 
Phone: (503) 254·1794 

October 1, 1986 
L.og #A8S0926-A 

SRH Associates, Inc. 
123 N.E. Third/Suite 230 
P.O. Box 14005 
Portland. Oregon 97214 

Attention: John RuddicK 

Analysis Requested: Pentachlorophenol 

SAMPL.E ID RESUL.TS 

1<-0, 9/26 
0915. Soi I 1200 mg/Kg 

) Analysis by EPA Method 8040, capillary GC/FID. 

Approved by, , ,Sincere I y, 

~Pt.~ 
Susan M. Bri; lante, 

~. M. Glh 
Susan M. cOf~J~,() 

Mgr •• Organic L.aboratories President 

SMC/gs 

1 
TOLS004305 

This report is ror the sole and exclusive use of the above client, 
Samples are retained a maximum of 15 days from the date of this letter. 

32319 
BZT0104(e)041126 
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./.L.IENT • 
ANAL.YSIS • 
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•••••• it 

COFFEY LABORATORIES, INC. 
4914 N.£. 122nd Aw. 
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>tPLE COLLECTION DATE 11 ~ :t- (. 
""'-E COLLECTED BV 9i'=-" ~-.o..Q:1 

DUE DATE A $,4. ~. RUSH 

DELEVERED BV J ~ V~'I' (k 

IENT.COMMENTS-(SPECIA~ INSTRUCTIONS, SPECIFIC METHOD ETC): 
P f I\J \. A.. .p "/ f P;Ir 1S1)~ 0 (>w ~'t~ \ . 
(D~-r F\I"'\\IL - D(C""';- W""'itl~ oFP ~..,,,, .s'~I9"'\.\--'-) 

••••••••••••••• I •••••••••• * ••••••••••••••••••••••• ~ ••••••••••••••••••• ~ ••••••• 
'D:FieldIDID&te:TimeIMediaIPra.lcntnr:Analysls requestad . MDL 

..J -+----+---+----+----+--11.-+----+------------------------------.-+--
_!~~_A.!~ji!£~~! ::~!!~!~J~~~~!.11~!~~!!~~i:>:!.ttw..'l=---------!---

• , ~ $'I) IO"t D /:L' -!.~~v_A.!~~!~~~il!~--~!:~..t!!.~~c.! __ .1-_ ~ ______________ -!_ 
• 1" .':UI~,2'~ '''', n.· I 
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~----~~+--~+----+-----+-~+-----+-------------------~-. ----------~,---

---+---~+--+-----+~-+---+-~+------------ ---- -- -------._-.... -
~-------+-~--+----+-----+----+-----+---------------~----- -----------+--

t • -+-----+--+--+---+----+-----+------------ TOLS004313 --+--
I I:: I I : : 

~+-------+----+----+~---+----+-----+-----------------------------------~--
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ILOGGED IN BY, 
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====~=~~~~=-==,:{~~==========!==-========~=============================~=== 
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iu..>-D· -----..--- .. - .,.-
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:~~~~~NI~~-··h ~:-~"-::'~ -: -- ---=--TOL~;~~~~;--= 
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,.,i·.T, •. :::.:: , 2. 4., h ~ -: ~ S,,, z.~o ..... -_.-1- . ___ ~ _____ ~~.:.~ __ 2 ____ -..;;~"' ___ ..... ..;;..; __ _ PuRCHASE ORDEn • __ ~_L~~~'~~~~~ _____________ __ 
L.,u PRICe: QUOTe:. ~O~ /, ...... , .. \. 

7 

., 71-''"1 &IL1.ING ADDRESS I 

:;DDRESS ? 0 !:::n)C. I "'1 O~) ..;
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:-=-="~. ~~-==.==~~,~ =;~~~~============== 

-~--------------~--.--..... ----+---
--------..... ---------------~. t'. 

-~-----~---~----.-.----~-~ 
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:'I:-::'?:.~ ._1..?-:....:l.,~-=»;;;;z....l:( __ >_'~_~ __ .;.S..;.7..;;l~..;;Z...;;-";..;o~ f'WRCHASE OFcDEF. ._"_t;;.;il~."'..:...;;'-~ _______ _ 
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EXPENDITURES 

7/10/85 Northwest Vacuum Truck Service 

7/29/85 Chem-Security Systems 

8/8/85 Environmental Emergency Services 

12/5/85 Environmental Emergency Services 

Due: 

DEQ per OAR 340-102-065 

Riedel Environmental Services (Amendment 2) Cn-4,' tJ-,. .... kr 

Whatever is necessary to finish job 

" . 

32319 

9000.00 ~ ::ll.f 'l.. -t;:;:;,~ 
27270.88 

500.00 

18741.55 
55512.43 

3500.00 

25000.00 ~ e.t..J. .• 4:... ~ 
~r---.Il. 

?? 
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\ ...... .... j STATE OF OREGON 
DEPARTMENT OF ENVIRONMENTAL QUALITY 

Memorandum 

To: 

From: 

Subject: 

DEQ-4 

Alan S. Goodman, EPA-OOO Date: 12 February 1985 

Gregory O. Baesler, OEQ 

HW - 3012 Superfund Inv 

Attached please find a cover memo and copies of the 
preliminary assessment and site investigations for 
Time Oil Company, 12005 N. Burgard, Portland, Oregon. 

Please review, advise of any deficiencies, or route-
to EPA-Region X, as appropriate. 

GOB/rob 
Attachments 
cc: Hazardous Waste Section, OEQ 

fR(E~lE8WlErm 
FEB 13 1985 /lJJ 

OREGONOPER 
EPA.REG~~~~~ OFFICE 

TOLS004323 
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sun OF QUgo, ~ . 

DlPABTMUT OF mIBOIMElfUL OJULm mmOUICI MBMO 

TO: Debbie Flood, Superfund Program 
Management Section, EPA-Begion I 

J2t~e 
DATE: Pebruary 12, 1985 

PROM: 
Northwest Region, DEQ 

SUBJECT: BW - 3012 Superfund 
Time OU COIIlpaD7 
OlD 009597543 
Mul tnomah County 

Time au CompaDJ operates a petroleum products storage termim.l at 12005 R. 
Burgard, Portland, Oregon 97203. The termim.l occupies a 51.53-acre site 
along the east bank of the Wlllamette River and is owned bJTime au Co., 
PO Box 24447 Terminal Annex, Seattle, Washington 98124. The present 
capacity of the termim.l in 30+ tanks is 770,000 barrels. 

The on-site inspection was conducted on Oct. 25, 1984. John Denham, 
environmental manager who has worked for Time 011 since 1970 and Ne1l 
WalliS, terminal manager employed by Time au since 1979 were interviewed. 
Time OU Co. acquired the site during 1959. Mr. Denham provided bJ letter 
dated Nov. 7, 1984, the attached chart which lists the tanks bJ number and 
indicates the types of chemicals stored in each since 1973. As can be seen 
from the chart, most tanks have held a number of different chemicals at 
different times. Por example, tank no. 4408 held the following during the 
period: 

1973 
1974 
1975 
1976-78 
1979-80 
1981-83 

Methanol 
Jet fuel 
Premium gasoline 
Unleaded gasoline 
Fuel 011 no. 2 
Empty 

The terminal has handled the following chemicals: 

Fatty acid (wood byproduct) 
Isobutanol 
Jet fuel 
Methanol 
Premium gasoline 
Regular gasoline 
Turpentine 
Butyl alcohol 

Liquid fertilizer (ammonium nitrate) 
Lignin liquor 
Lube 011 
Methyl 10 
Pentachlorophenol 
Solvent (xylene, toluene) 
Unleaded gasoline 

A number of the substances that have been and are stored at this Time Oil 
terminal are hazardous SUbstances due to ignitability or toxicity. 

TOLS004324 
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Time 011 Co. 
Feb. 12, 1985 
Page 2 

It appears that several arrangements have been made at the terminal related 
to product handling. Time Oil may lease a tank to a company like Chevron 
with the stored product owned by Chevron and handling, distribution and 
storage services performed by Time Oil. T:Lme may control the tank, own the 
product and distribute the product, or rent a tank for storage only. 

In the case of tanks 50061 and 10002, Time all Co. leased the tanks and 
possibly that portion of the tank farm sitt! to Crosby and Overton of 5420 
N. Lagoon, Portland, Oregon 97211. The SUle tanks appear to have been 
leased prior to this time by PaC-Mar, the previous name of Crosby and 
Overton. The Department has been unable tCI obtain a copy of the lease 
agreement. Crosby and Overton provides thEI service of collecting and then 
storing waste o11s from separators, 011 slc.p tanks, ship tank cleaning, 
etc. The two tanks appear to have been lea.sed to Crosby and Overton since 
1913· 

Several smaller tanks, no. 20001,20002 and 20003 having a capacity of 
20,000 gal. each were leased to Koppers Co., Inc., of 5131 Southwest Ave., 
St. LOUiS, HO 63110. Several smaller. above-ground, horizontal oriented 
tanks in this area belong to Koppers Co. as well. According to Hr. Denham, 
Time 011 Co. formulated pentachlorophenol tor Koppers to Koppers 
specifications and then handled or stored the formulations for later pickup 
by customers of Koppers. 

The 20,000-gal. tanks were present during the Oct. 25, 1984 site inspection 
(reportedly empty) but had been removed trom the site prior to the Dec. 12, 
1984 soil sampling event. There was visually obvious contamination of the 
soil by incidental spills and slops in this former pentachlorophenol 
handling area. The level of contamination w:ill be discussed later in this 
narrative. 

Present Waste Management Practices 

Since arounc1December 1972, all tanks (except 50067 and 10002 leased to 
Crosby and Overton and the smaller tanks leilsed to or belonging to Koppers 
Company), the loading rack area and the pump house have been connected to a 
water draw system. A water draw box and water draw fittings are located 
beside each tank. These in turn are connect;ed to a drainage piping network 
in place throughout the terminal. About onoe each year, water is drawn 
from the bottom of each tank and pumped to fllop tank 3001 located in the 
northwest terminal area, or to tank 1406 in the area known as the Bell Oil 
Terminal. A portable Fram-Akers oil/water f~parator is periodically 
connected to the slop tank. The separated 011 is either piped back to the 
appropriate storage tank or to an underground 3000-gal. separator tank near 
tank 3007 or an above-ground separator tank no. 1407 beside tank 1506. 
Water removed by the separator which contaillis less than 100 ppm ether 
soluble oil 1s by agreement discharged by a piping system to the City of 
Portland sanitary sewer system for treatment at the publicly owned 
treatment works (POTW). Two sampling manholes associated with two sewer 
lines are periodically monitored by staff with the City Dept. of Public 
Works. Waste oil from the separator is periodically removed from the 
underground 3000-gal. tank and above-ground tank 1507, and taken by Crosby 
and Overton to the tanks 50061 or 10002 that they lease from Time Oil on 
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Time 011 Co. 
Feb. 12, 1985 
Page 3 

the same site area. Alternately, a vacuum truck may be connected directly 
to the oil/water separator with waste oils transported to the Crosby and 
Overton tanks. 

There is also an underground 6000-gal. spill prevention control and 
countermeasure (SPCC) tank associated with the off-shore pier to hold any 
spills and storm water that may be collected during ship loading/unloading. 
An 8000-gal. underground SPCC tank is located near the pump house and truck 
loading rack to collect any spills and storm water from those areas. The 
rail spur line recently constructed with curbing and spill drains has an 
underground 12,000-gal. tank for containment of any spills in that area. 
The loading rack area of the Bell Oil Terminal section was proposed to be 
equipped with an underground ~OOO-gal. slop and water tank. This section 
of the terminal has not been in use for quite some time. 

Time Oil Co. on Aug. 11, 1980, completed EPA Form 8700-12, Notification of 
Hazardous Waste Activity, as required by RCRA 3010 listing specific source 
wastes, I051 - API separator sludge, [052 - tank bottoms (leaded) and 
P090 - pentachlorophenol. On Feb. 22, 1982, Time Oil requested assignment 
of a generator identification number by correspondence with the Department 
of Environmental Quality. 

Past Waste Management Practices 

According to Mr. Denham, there are no retrievable inventory records of 
product storage for the period 1959 to 1973. He agreed that it can be 
assumed similar products were stored on-site in a pattern like that shown 
on the 1973 to 1983 chart provided by Time Oil Co. 

Prior to the installation of the draw water system for each tank, 
associated piping and use of the portable Oil/water separator in late 1972, 
wastewater from tank bottoms was allowed to spill onto the ground around 
the site. This practice was apparently common to oil terminal facilities 
in the area until Oregon DEQ began to work in 1970-71 with terminals to 
discontinue discharge into public waters and onto ground surfaces. This 
practice apparently occurred at the Time Oil terminal during the period 
from 1959 to late 1972. A Feb. 16, 1971 internal memo describes a 
conversation with the plant engineer employed by Time Oil at that time 
that confirms the discharge of draw water from tank bottoms onto the ground 
but states further that the company maintained no such effluent discharged 
to the river, drainage ditch or storm sewer. 

In view of the wasting of water from tank bottoms onto the soil surface for 
a period of up to 13 years, and the storage of leaded gasoline at one time 
or another in most of the tanks, a decision was made to collect soil 
samples in a somewhat random grid fashion throughout the terminal area. 
Samples were also collected in the area near tanks used by Crosby and 
Overton and those leased to Koppers to store pentachlorophenol 
formulations. 

32319 
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SamPling 

At each of 12 locations, a composite soil sc~ple using a soil core was 
collected. The composite was made up of thEI surface and 1, 2 and 3 foot 
intervals. Samples were collected and analyzed by the DEQ laboratory. 
Analysis of each sample included base-neutral extractables, pesticides/PCBs 
(method 608), acid extractables, pesticides (method 625) and EP Toxicity 
for lead. An effort was also made to ident1.fy and quantify any other 
organic chemical observed with the extractic1n/GC (gas chromatograph) MS 
(mass spectrometer) procedures. 

All 12 soil samples tested for EP TOxicity lead showed concentrations of 
<0.1 mg/l. Concentrations of 5 mg/l or greater for EPA Toxic lead are 
classified as hazardous waste. The detection limit for this procedure is 
0.1 mg/l. 

Of 12 soll samples tested for pestiCides, method 625, extracted by RCRA 
method 3540, all showed concentrations of <5 mg/kg (the detection limit) 
of these pesticides. 

Samples tested for acid extractables method 625, extracted by RCRA method 
3540 (acetone/hexane) showed all 12 sites to contain <1 mg/kg (detection 
limit) for these phenol species except item 9, sample Z1018 collected 
19 ft. HE of tank 50067 (Crosby and Overton leased tank) contained 515 
mg/kg pentachlorophenol and 12 mg/kg tetrachlorophenol. Item 10, sample 
Z1017 contained 1820 mg/kg pentachlorophenol and 71·mg/kg tetrachlorophenol 
collected at the site of the tanks leased to Koppers for storage ot 
pentachlorophenol formulations. 

Of the soil samples collected and analyzed f,or base-neutral extractables, 
method 625, extracted by RCRA method 3540 all showed concentrations of this 
group of pollutants to be less than the detelotion limit « 1 mg/kg) except 
the follOWing tanks showed: 

No. 20511 - Item 4, soil bag Z1008 

Isophorone 
2,4-dinitrotoluene 
Fluorene . 
n-nitrosodi phenyl amine 
Phenanthrene 
Anthracene 

1 mg/kg 
3 mg/kg 
1 mg/kg 
2 mg/kg 
1 mg/kg 
1 mg/kg 

No. 15002 - Item 8, soil bag Z1012 

Fluorene 
Phenanthrene 
Anthracene 

Crosby and Overton 

13 mg/kg 
14 mg/kg 

105 mg/kg 

No. 50067 - Item 9, soil bag Z1018 

32 ~ . ~ \.J J C 

Chrysene 
Bis(2-ethylhexyl)phthalate 

1 mg/kg 
3 mg/kg ,OLS004327 
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Although polychlorinated biphenyls (PCBs) were detected at several soil 
sample sites, total PCBs were well below the 50 mg/kg concentration which 
requires handling. 

At each sample Site, in addition to the priority pollutant chemicals, the 
sample was scanned for any other unknowns above the detection limit of 
1.0 mg/l. In the case of 3 sample Sites, 4 (Z1008), 9 (Z1018) and 10 
(Z1011), a number of other chemicals were tentatively identified and 
estimated concentrations determined. These results are shown on the 
attached lab sheets. 

Crosby and Overton Leased Tanks 

During 1983 on an as yet unspecified date, an individual was allegedly 
exposed to a substance while cutting an access hole into tank no. 10002 
leased to Crosby and Overton by Time Oil Co. The hole was reportedly cut 
to remove the substance inside. Allegedly, the individual developed 
immediate symptoms involving skin irritation. Reportedly, the individual 
returned to the tank some time later and collected three (3) soil samples 
near the tank. Those soil samples were said analyzed by CH2M/Hill. 
CH2M/Hill reported PCB concentrations of 29.4 mg/kg, 584, mg/kg and 
1060 mg/kg (disposal restrictions apply when PCB concentrations exceed 
50 mg/kg). 

On May 2, 1984, DEQ laboratory staff collected samples at the Crosby and 
Overton tank in question. A soil sample 10 ft. from the apparent access 
hole cut into the tank showed a total PCB concentration of 59.1 mg/kg. 
Sludge collected on a surface 4 ft. from the edge of the tank entry hole 
showed a total PCB concentration of 1351 mg/kg. . 

Detection of PCB near the tank resulted in review of past waste oil 
disposal records involving the Crosby and Overton tank. The records showed 
disposal of 210,000 gal. of petroleum-based sludge by Crosby and Overton at 
the St. Johns MuniCipal Landfill located on Columbia Blvd. in Portland, 
Oregon. An application for disposal of special wastes at the landfill was 
approved by the Metropolitan Service District (Metro) Aug. 10, 1983, 
following review of sample analysis of the tank contents which showed PCB 
concentrations to be <1 ppm. 

During Sept. 1984, the area at the St. Johns Landfill believed to contain 
the 210,000 gal. of petroleum sludge was extensively sampled and analyzed 
for PCBs. The presence of PCBs in the areas tested was not confirmed. 

Assessment 

There are problems at the Time Oil Co. terminal associated with the past 
handling of hazardous substances. The long-time discharge of tank bottom 
draw water onto the ground surface within the terminal area may have 
impacted groundwater below the site. This could not be confirmed using the 
sampling equipment available. Surface soil samples did not detect any 
significant concentrations of priority pollutants to depths of three (3) 
feet that might be expected within a tank farm that had discharged 
wastewater onto the ground. As mentioned above under the Sampling section, 
priority pollutants and other organic chemicals were found in some areas. 
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The soil on-site appears to be dredge sand that has been in place for many 
years. Lenses of silt were observed within the 3-ft. sample. The silt 
appeared to perch water at some sample sites. The permanent groundwater 
table is apparently about 20 ft. below the land surface. Downgradient 
groundwater usage could not be confirmed. 

Based on past practices of draw water disposal, presence of some 
contaminants within the upper surface and shallow depth of groundwater, it 
is recommended that construction of groundwater mOnitoring wells be 
seriously considered to better characterize the extent of pollution. 

Pentachlorophenol is present in high concentrations within the soil in the 
area of the tanks leased. to Koppers Co. and those leased to. Crosby and 
Overton. These areas need cleanup of the spilled hazardous wastes. 
Cleanup should include careful evaluation of the effectiveness of the 
removal including groundwater sampling. Further review of the alleged 
incident involving presence of PCB at the Crosby and Overton tanks appears 
to be warranted. 

During a Jan. 28, 1985, phone conversation with John Denbam of Time 011, 
the detection of pentachlorophenol was discussed. He told me the company 
realized the waste was present on the ground and soil some time ago. 
Denbam also told me that atter this information became available, Time had 
cancelled the contract to handle pentachlorophenol and its ingredients for 
Koppers as well as the lease of tanks. Denham stated that tanks have been 
cleaned out and removed and the remaining tanks will be moved out soon and 
cleanup of the area will start. It was suggested that this information be 
sent by letter to the Northwest Region of DEQ including proposed cleanup 
methods and time schedule. He said he would do that after reviewing 
sampling results. 

Backlog Reduction 

It is recommended that Time Oil Co. (ORD 009597543) be placed into backlog 
reduction category B-5. Problems involving hazardous wastes are present. 
The State of Oregon DEQ, Northwest Region, has the regulatory authority to 
investigate hazardous waste handling/disposal and to require remedial 
cleanup action. Northwest Region of DEQ fully intends to follow up this 
assessment and work.with the company to establish necessary mOnitoring and 
cleanup. 

The site does not appear to present a hazard to the health of the general 
public by direct contact with wastes present due to the security of fences, 
24-hr/day staffing of the site and a watchman service. The threat to the 
environment appears to be related to the potential impact to groundwater. 
Groundwater impact needs to be further evaluated. 

At this time, it does not appear that further involvement of the RCRA 3012 
program will be necessary. 

RC2044 
Attachment 
cc: Northwest Region, DEQ 

Hazardous Waste OperatiOns, DEQ 
Time 011 Co. 
Crosby and Overton 
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SEPA JtOTEHTIAL HAURDOUS WASTE SIT! T'Ei;" r;;"p;~9S97SY3 DISPOSITIOJol 
File tbi. fOnD ill tbe reliocal Huarctous Waste 1.01 FU. aDd submit a copy to: U.S. EDviroDmRtal Prot.cuoa ACeDCT; Sica TrackiDC 
S,.sto.: Hazardous ''''ste Enforcemolu Task Force (EN-nS); 401 M St.. SW; WaslWlrtoc, DC 20460-

t. SITE IDENTIFICATION 
A. SITE NAME •• STREET 

7/,Me 01'- C-c) I'1l'tfA.l Y / :2005 Nof!.T7I O"l/i'(;::.MtJ S7!Zez:-r 
c. C:ITY C.STATE C. ZI~ C:OOI 

PCTf-TLA-AI.tJ OR.. '7~3 
IT. TENTA.TIVE DISPOSITION 

Indicate the recommended acuo"'.) and aceDcy(;,,) that Ihould be illvolved by 1II.,k~1I' 'X' iD th& a=roDriate boxe .. 

ACTION AGENCY 
RECO .... ENDATION 

....... It· w:-,- IT'-T!: ~CC&~ ~IIIIV"'TE 

A. NO ACTION NEE CEO - NO NAZARO 
.-

•• INVESTIGATIVE ACTIONCSI NEECEO (11 "" c...,.I.,. Sect'.n m~O IIJ &x . 

'" I 
C. "E"'ECIAI. ACTION NEECEO (II " ••• • _p'.,. S.ct/_IVe) 

ENII'ORC!MENT ACTION NEEOEC (/1 "'" .,. •• II,,'n I'erI E "".,".r til ..... .. Ill 

X C .... ,." .. .,;/" ...... ,." .. ,. ,II. EPA .r ,II. ,,., •• ,," .. "" ,,,. •• f ."'.re ... _, .erio" ,. ,n"ei,..,.C.,_ . . 
E. "ATIONAI.E II'OR CIS~OSITION I S ""!t:4S 01=' 1AI~~ 
S ITE CoAln1/~S 11 1'£7f.i,Lc~"." c.#c-""cA-C. S7l'{!"H!E" 7(;'"/!.ft,,v/f(.. ".iln( II- 770/000 dd"lfl'...c<. CA7'1'1<-tty. 
r~~ p~,t..-, r~ ~/>~H"'/!&<D ,,/!~ w-I"n;]"J rp~", T/lvC/K. 1J~7T'~S TZJ ~~~L:) rp" 19s<t TZI I f 7~. 
,1 StJl(. Stl-/'fI'U£ I/hLCN fo/C7f7'! If- r/l-Nlt. lc/f-SFD i'tJ ~S8Y lovc"f'./e,.v c.-IVr/tINCO I SS"7 "'-'l".t:J 4r 
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POTENTIAL HAZARDOUS WASTE SITE I. IDENTIFICA nON 

a EPA SITE INSPECTION REPORT °O~n~DO;;:;S¥3 
PART 3· DESCRIPTION OF HAZARDOUS CONDmONS AND INCIDENTS 

II. HAZARDOUS CONDmONS AND INCIDENTS c_, 
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01 = ~ CONTAMINATION OF FOOOCMAIN 02 = OBSERVE!) (DATE; I = POTENTIAL = ALJ..EGEO 
04 NAARA TlVE CESCRIPTION 
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POTENTIAL HAZARDOUS WASTE SITE I L IOENTIFICA nON I 

,sErA e' SUTErC2S1TE~9;: SITE INSPECTION OR .JjDo ,s6f.3 
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. "-,I::-,,.,.. ~6~ ~ '500 66/ • .s-,-...Ji,r ~k lor /~I&t "&#7L.IN~ 6; t!Nsl-, ~~ ...... 
+~.,<- rio r-"~So --~./e I~LCC.t '" c"S~ ..... O)e.c.I--

IV. CONTAINMENT 

01 CONTA.INME~~ ~~W&STES.c",".o".' 

i •. :.. :.;:;E·:::';ATE. SECURE = S. MOOeRA"TE = C.INAOEQUATE. POOR = O. INSECURE. UNSOUNO. OANGEl'ICUS 
, 
.. , -~.-..... -,. ... ~~ --v,~ - •... - "'ERS S~"'FIIERS .... C 
,·i,"ic~~"":J--·SPc:(: ~pi-;;;'~..:. Spec-'"/-"H'=S • 

Iv. ACeSSS'''L'TY 

:::2 C::M~eNTS 

TOLS004336 
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l a ~ 
. I 

POTENTIAL HAZARDOUS WASTE SITE f. fOEHTIFIC,.\ TIOH 

& EPA 0IS;Ar-~~TENUMS~~ r~ SITE INSPECTION REPORT OROO'l597Sl/ 
PART 5· WATER, DEMOGRAPHIC, AfllD ENVIRONMENTAL DATA 

II. DRINKING WATER SUPPLY 

01 TYpe 010 OAINKIHG SUPPLY 02 ST.lT\JS 03 OISTAHQ TO SIT! 
rCMP .......... 

SURFACE weu. ENOANGEAED AFFECTED MONITORED 
720 COMMUNITY A .• B.~ A.= S'""' C •• I>.. (mil 

NON-COMMUNIT'V C.O 0'"' D.O e.~ F.O S. lmi) 

III. GROUNDWATER 
01 GllOUNOW.l TEJII use IN VIC:NITY,e-_ 

~+EA8Ll :: If.. ONLY SOUIICE 100111 OIIIHKING :; I. DAlHlCII«J :: C. COMMEACIAl...IHOUSTI'I.lL.IAlllGAnC!'4 
iOlltM ...... ..-.' : ....... ....,MutC ........... , 
COMM!I'ICIAL. INDUSTRIAL. IMIGA T10N collJ" ,..'1 6c . ( _____ .....-eN......, 

.~e .. -..lrt., ife. 
0 

NLI4 ~ / 02 POPULA TlON SEfIV!tl IV ~OUND W.l TEA 03 DISTANCE TO NEAAeST DRlNo<INQ WA TEA weLl. . lmi) 

04 DEPn4 TO GIIIOUNOWA TEA 05 DlRecnoN 01' GI'IOUNOWA TEA FLOW 01 DeP'TH TO .lQUIJOCA 01 POT"ENlIAL VIELD 01 SOL! SOURCE AQUIFEA 
Q,I:ONCEAN 0' IoQUII'CA 

.::. .20 (It I NNiAJ tt 2..0 (ftl IlAIc ... o_ i;gC) 
:: YES .NO 

CliOESCRIPTIONO'weu.s,-, ... _._. ___ .. ___ " 

Old IAlf!II lo,s ,~ CLre..a e.JtI ";41'" ., .. h .,., ,rt'-J 
. --c-

10 RECHAI'IGi AREA 1 1 DISC:HAIIIGE AAEA 

= y:s I COMMENTS • y!:s COMMeNTS " /0 144t • .... .r 6.wI: ~ = NO = NC) W. ·11,.,.,elk Ac Wo4 

IV. SURFACE WATER ~ 
.. :" ::';~~"C!''''':'~~,·..:!! :.":'.".'" 

rus~ = A. RESe?vC;i'i. !'I!,=:'!!..t,TIC.'II = a. ;:;;::1'3 ... ;;eN. S-:ONOMICAL.!.'f = C. COMMerlCIAI.. INOUSTl'IIAl 
Oi'llNKlNG WAi=~ SOi.J~C; IMPCRT ANT rtESCUACES 

02 AFI'£CT"EDIPOTENTIALI. V AFF!CTEO BOOIES OF WA TEA 

/ NAME: OIST ANce TO SITE 

(mil 
; ./ : c; (,nil 

""LV e (mil 
-"~~ 

i 'J. 1::EMOGRAPHIC ANO ~!'IC~=~TY 1i'i;:Or::~.1A ;:C~I .l~:;" 
01 TCTALPOPUV.noNWlTHIN 02 DlST ANeE TO NEAREST POPUv. TION 

0'4E (1) MIL: OF SITE TWO (2) MIlES OF SITE ~w~s~ 
A. B. C. Imi) 

~. c, .E~SQNS .,g. oj, .!~$OHS ~ O'~IOSCNS 

03 NUMBER OF 3UlLOINGS WITHIN rwo i21 MIL.CS OF y- . I 0" OlST~'NCE TO NEAREST OFF.S~E BUILOING 

Iml) 

~5 "o" ......... nON WIT ... IN VICINITY OF $I";"E .~ .. ",fF't"". G.,cr.:UOlt 01 ".tu,. 01 ~OD""'1OIf ...",,. .... "ClI"IltV o~ 1.'11 • g .... ~' ... «:1 a.,.u·~ o~,~ 'J'''''' "'" I 

I 

:;=1", FCR~ 2070·; ~ i1·6 1 j 

32319 TOLS004337 
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". 
'". . 

POTENTIAL HAZARDOUS WASTE SITE I I. IOENTIFICA ilON 

a erA SITE INSPECTION REPORT IIlORTE!J;~;;~S43 
PART 5 • WATER, DEMOGRAPHIC, AND ENVIRONMENTAL OAT A 

VI. ENVIRONMENT AL INFORMATION 
01 ;:!;:;MEAiIUTV c~ °JNS" TUR,\ ,;"e~ ':ONE :."Iec. OIW. esTI""1~ = A. 1 C--I - 10-' CllllseC = B. 10-. - 10-6 CIn/sec = C. ~ 0-4 - 10-3 c:mIHC • O. GFlEATEFlTHAN 10-3 CIn!HC 

i)2FDteE SAw/) - $,'11- Ip"s"~ 
C2 PERMEASlUr( OF BEORCCKi'::" __ , 

""",CliO""""" 

= A. lMP!FlME.:'BLE = B. FlELA TI'IEL Y iMPERMEABLE = C. l"ELATlVeL.Y P!RMEABLE = O. VERY P!FlMEABLE 
,'-_"'''''' lo-t em"lee, :"0-4 - '0-4 :'.""'KI "0- 1 - '0- 4 :IIVNCI IGI..,.,.,... ,Q -1 eft'ee, 

J~ CE?T ... TO BEOFlCCK I ~4 OEn ... OF cem AMIN~ rEO SOl" ZONE 105SOIL.~'" 

>.2-(10 tit) ~ .3 lit' S.S"-' 

06 IIIET PREC;PIT ~ TlON I 07 OlliE YEAR 2· "'OUR RAIIIIFAu.. I :aSL.ope • 
IIII"~ S~ SL.OPE I OIFlECTlON OF SITE SL.OPE I T!Rl'IA.lN AveRAQE 51.0PE 

~S fin' im, I f) I !'o IVNWI I % 

Oli FLOOO POTENTIAl. 10 

SITE tS IN I-UO YEAR FLOOOPLAIN 
= SITE IS ON BAFIRIERISLANO, COASTAL. ... IGH HAZARO AReA. RIVEFlINE ~LOOOW"'Y 

, • OIST ... NCe TO Wi .. : ........ NCS ,! "',,_, • 2 OISTANCE 1'0 CRITICAl.. "ABIT~ T ,01_,, __ , 
ESTUA.RiNE OTHER ~m~) 

A. (m., B. .~ 1m.) !NDANGEREO SPEC;eS: 14.J::,,0--. 

1 3 ~NO USE IN VICINITY 

OtST A.NCE TO: 
ReSIOeNTlAL. AREAS, NATIONA'-S';" TE P,''''KS, AGRICUL.TURAL. LANOS 

COMMERCIAL'!NOUSTl'\IAL. FC"ES'S, CFI \'I1L.:)!.:F: );ESE;:WES IOqlME AG LAND .oI.G LANO 

A. ~;Ht,;, 1m., B. I~ 1m.) C. ?l ;rntl O. i~l) I 
, • "ESC!';IPr;ON OF SITE.N ~E ..... r;ON TO SUI'ROUNC.r.G TO?OG""'P"'Y 

oltl-r i-t!',,,"'1 t!'S uo .. 1 I-.Jc.. -10 l utJ ~,;,..,. "'-"""'C ~ .. d.Jih e,.. l- ff> jJJ,il,,-,Hc. R;-, I-Pper 

,t(. 6O_.f.J, ..... -t 

I 
I 

I 

I 
I 

I 
1 

I 
VII. SCURCES OF INFORM A ilON :-." "=.C::~IC l.f.'."C.S .• Q . Jt.,. '".s. , •. ."cu. ,II"."S. :",Oi'!'· I 
~~ PJ'lr+ Z) VI. 

! 
- -

TOLS004338 
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I t.. d. 

POTENTIAL HAZARDOUS WASTE SITE Il./CENnFlcAT/oN 

,sEPA SITE INSPECTION REPORT fl srATE[Oa:iITC NUMBER 
PART IS - SAMPLE AND FJE1.D INFORM A nON 

O~ 1:>009S9'1S"I3 

IL SAMPI.!S TAKEN 
01 NUIoISEi'lOF 02 SAMPt...ES SENT ':'0 0.1 £S0I1oI ... reo 0'" riO 

SAMP\.i 1YPE s.wPLas TAKEN RE.Sl.\.TS ... y~ 

GAOUNCWA~ 

SURFACe WATi.q 

WASTE 

AlA 

FlUNOFF . 
SPtu. 

SOn. I~ 02-D!:Q J..l9bfuR"JorC4 Afhtc/"d 
veGE'l' ATICN 

OTHErI I 
liL FIEl.D M~S\JJ:lE."'ENTS TAKEN 

\""K 
02 COMMeNTS 

M Nt: 

I 

, 
IV. PHOTOGJ:lAPHS AND MAPS 

01 TYPE • GROUNO • AEA1AI... I 02 IN CUSTCOY OF ~fhtc/',p" "., M. D!l-J)Et!}" I/".) F,·~. 
IN". of O#9~"tOIt 0' "'Gr\rilOU.1 

0.3 MAPS I 04 ~cc ... nON OF ...... PS 
• YES S.fe • J-y,J,....".,1t- -e/"" ~.Jh,L-J = NO ! 

V. OTHEJ:I FIEl.D DATA COl.l.ECTED ,~", __ ,."",,,,,,,~, , 
; 

~ J 
I 

\ S- ~,f ~~ VI. 

TOLS004339 

32319 
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POTENTIAL HAZARDOUS WASTE SITE fl. ;DENTlFIC.l TlON , 
& EPA SITE INSPECTION REPORT rOISTAT£I~2$rriNUM8ER 

PART 7· OWNER INFORMATION OR. ./)O()959'SI./3 

II. CURRENT OWNERlSI I i'ARENT COMPANY '''--. 
1 

!oINAM~ 02 0+. NUMBER lOS NAM£ loe 0+1 NUM.ER 

7,,"e O~I C,"'Plln'"l SA hiE 
0:1 STREET AOORESS,I' o ...... AI'D· . ..... r4 SlC CODE ~ • ':' 1;'I'I'IE:7 "ODRESS ,I' c ....... ~o o. '''.1 I'~ ~coO£ 
PoD. 8rJ~ .:ltl-H? r"",;nA/ A"" f! v S/71 ! t 
05 CITY 

r:;;Ter ;;~~\I I 12 CITY I 'J STA~' 14 Z;PCC:E 

Su.Hk I I 
01 NAME 020+. NUMIER I oe N"''''E 10~ 0.1 IllUMI!.'" 

,., I,. H~ 
03 STAe:T AODAESS II' o. _. "I'D o .... , r4SlCCODE 1'0 STREiT AODAESS,,.o ...... ""0'.!fC.1 r I $10 wOE 

C~ClTY reST'U:: or ZlPCCOC 1'2C1rv r 3 s ... rEI ,4 ZlP eCCE 

01 NAMe 02 0.1 NUMIER ICIN .... ,!;: I':'': :.a N\JM£!R 

HlttJ I'I/~ ! 
Q.1 STREST ADORESS.I' o ...... ,,,r;, 0 .... , 104sIocoOE I .. J S T~E£. ACORESS.' o. ... "1'0. ..c., t::S:CCC,jE I ! 

I 
1 , , 

osc.'TV resnrElor Z!PCOOE 1'2C:1"'f j':I SUTEI14 ;::;>C:CF. 

1 

DINAME C2 0-1 NUMlc.; ICINAMe l':iO+INUM8E11 I HI_ IV/" i i 
C:l STAE"T AOOAESS,f'.Il ...... • 1100 ./C.; r4S'CCOCE r oJ STREET ~:::OPESS.· 0 to • • F~ • • ,. j:: S;C CCCe ! 

I I 
C5 CITY re srAT,o: ZIP co:.:: I :2C::- i':' ~7"7C~ I~::''' :.:c~ 

I I 

ill. PREVIOUS OWNERrS), ..... _ .. , .... ,_, I IV. REALTY CWNER(S):~_ .. n,... ·,,-.:·oc_:"." 
glNAMe 1°20+1 NUMleR 

,Jof .. II .. ; IA6/e. 
03 STREET "OCI'I£SS,' o ..... _'00 "C.I 1 ~4Slc:::oce 
CSC:TY Ice$!"'!£ or Z;P cooe 

olN ...... e 020+1 NUMleR 

'" /,Ig 
03 STReiT AOOAESS .f'. O ..... "'0' ..... , 104 SIC COOE 

os CITY IC5 sTATerr ZJ? COCE 

-102 ", ... 8 NU"'IER 

I 

32319 

1 01 NAME 

HIM I 03 STPE:T "OCRess.,. o. -. "'00. 1fC.: 

rsc:rv 
1°1 N ..... e 

NJJII 
103 STRE:. AOORESS,I'.o ... ;;1'0. " •. ; 

IO~C;1"'f 

.. -

IOJS~!!~."o="ess,p.J if" pc" .~: .. , , 

I C2 0+ I NUM6EiiI 

. IC"S'C:::~ 
loeS.ATEIC7:'PC::::: I 

I c,o ... I .. "u .. ;je;:; 

104 SIC c::ce 

1°557 ... 7;1 or :.~ <::::CE 

.. - - .-I >.I. "",·0 :"wMd ... :-. 

: 
i J. s:: ::OE 
i 

TOLS004340 

I 
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POTCNTIAL HAZARDOUS WASTE SITE I. IOENnFICA nON 

&~PA SITE INSPECTION REPORT 01 STAi02S1TEHUM8EA 
OJ! 1)/)0'l597Sii3 

PART I- OPERATOR INIFOFlMATION 
IL CURRENT OPERATOR , ______ 

OPERATOR'S PARENT COMPANY 'w_ 

Ot NAME r2 D+I NUMBII'I 'ONAl"'E r'O+INUMIM 

7,';' e 0; 1 C!eu"""n '-'1 r,~e. r;;/ Co""~",,..., 
O3ST11EE1' AODAESS 1_.0. __ ,.~O'._' 1 06 SIC CCOE 12 STPIEET ADDflESS 1-. o ..... iII'D •. OIC., r 3 SIC CODE. 

I~OOS N. 8u.r'ltL---' si· S/71 P.O. &~ 2.N~7L7..,,,.~ A~,,~r. 
os CIT\' 

1~S;;:TT;;:~3 r<lClTV 115 STATCT' ZIP ccoe 
Porrl""d S!~-HIe IJA 98~· 

Q4 YIANC, Cf'ERATIOH 101 NAME C: OWNEII • 

196'11- 7i",~ all cro"'.J"_JPM,., 
III. P~EVIOUS OPERATOR(S)IWlt ___ '''''''''''''''_''_'~_ PREVIOUS OPERATORS' PARENT COMPANIES ,"_, 

01_E 

JJ/A 
102 D+f.I"U"'IEII 'ON"101£ 

HI» 
I" 0 ... NUMBiiI 

03 STREET ADDfIES$ '-.0 ..... MD •. _, r . SIC CODE 12 STREET ADDflESS 1_.0 ..... II'D'._' J3 SlCCOOE 

os CIT\' loe STAT107.~ eOCE a CITY rSSUTirllZlPCOOE 

WI YEAl'1S Oft 0fIERA TION r' NAME OF OWNiiI CURING THIS ~:iAIOD I 
at NAME f2 "'+1 NUMIER I :ONAM,e J,o ... ahUMBEiI 

HI,:,. I NiP 
03 STJI.£ET ADDfIESS i_. 0. IN. "'0 •. _, 104 SIC CODE , 2 STl'IEET AOORESS ,-. o .... ,.~O •• to., r3S1CCCOE 

as CITY loa Sf ATEfT ;:IP eOOE 1. CITY 1'5 SiA,il'5 ZIP CODE 

oe YEAASCFOP!EI'1AOON to. NAME OF OWNER DURING T)jj$ PEI'1IOD I 
01 NAM£ 

#/1' 
r2 0 .. iI NUMBER ,ONAME: 1" D+BNUMBER 

NJA 
03 STREET ADDI'1ESS 1_. o ..... 111'0 •. .. ,' 10. 51<: CODE I ' 2 STREI:T ACOI'IESS , •. o ..... ""0". _.J rJ SIC co:. ... " 

OS c.'TY re STAiEI 07 .1IP ceDE '" CITY rliS;.a.TireZlPCOOE 

oe YEARS Oft OPelA TIOH 10'N~EOFOWNEROUAINGT~PENOO 

IV. SOURCES OF INFORMATION ,c.._,., __ .......... ,_ .• __ ._, 
Sea. p..., I .<, .,'. 

I 

£i>" ~OI'1M 2070·'3 17·a, J 

32319 TOLS004341 
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POTENTIAL HAZARDOUS WASTE SITE ' I. IOENTIFICA ilON 

SEPA 101 STATE I 02 SITE HUM&EII SITE INSPECTION REPORT Oil .1)009527050/3 
PART 9· GENERATORITRANSPORTER INFORMATION 

IL ON-SITE GENERA TOR 
01 NAME 1°20+& NUM&EII 

IY/,q 
03 S~EET ACDRESS ,,, O. "L AI'O -. "".1 I a-SlCCODE 

OS CITY 106 STAT"r7 ZIP C:::DE 

III. 0F1·5ITE GENERA TOR(S) 
OIN ... E 1°2 D-B NUMBER 

,'" NAME - r2 0 ... & NUMB!':; 

03 STRE!T ADDRESS ;" O ..... Af'O' "'.) I 0450C .. ODE ,;;3S,",E=. ;'CC':;ESS .~.·J.I4"''''IJ· ..... 1 I~SOC:::COE , 
OS CITY 106 STATE I 01 ZIP CCOE 105 c."T'f f6 sTATel01 ZlI'COCE 

01 NAME l02 0-& '''UM;;,,;! r' N~ME 1n :I .. oj NUMSE':; I . , 
;)3 STRE:,' ADDRESS II' O. loa. "0 •. "'./ 1 04 SiC C:::DE 03 STlIIEE-:- "'OORESS "0 50 •. ~'O ...... 1 i 0 .. SIC COOE I 

I 

05 CITY Ice STATEl 01 ZIP COOE OS CITY J06 ST':'ier7 ZI?CCOE 

IV. TRANSPORTER(5) I 
01 NAME 1:12 o-a NUM6ER r1 SAME 1"2 c .. a NUM!;''' I C,.os6'1 ."d Orler1-o" 
C3 STREET AO::RESS to o. 10 •. ""0 -. ""./ 104 SOC ceDE 103 STIIEET ADDRESS.i> 0 .... ,.1'0 •. ore./ I ""SIC C:::CE I S4/~O N. L~~oo" , , 
05 CITY loe STAT" I 07 ZIPCCDE 05 CITY 105 STATE 1 07 r.PCOCE I prrrf/l4"d Oil. ~ 7217 
OIN ... ! 102 O+B NUMBER r1N

;'ME 102 ::-a NUM.aER 

03 STRE=I "'OORESS (. 0 10 •. ""0 ' ..... ) 104 $lCCOD! 03 STRc: r AOCRESS I~ O. , .... . CFO~ .re.' 1°4 soc COD" 

05 CITY re STATEr1 ZIP CODE 05 CITY re S-:-ATEI 07 <:Ii' CeOE 

V. SOURCES OF INFORMA TlON 'Cot •• _ I.' ........... g ....... _ •• _. _ ..... _It 
C~O$" -..L Ole,../-,", II!~sc :2 ~,.lt:s rn.1 7i h?c, 0,'/ CO-,-....,. C.,.O eo/lee Is 0;17 .... s''"4 
oil $/01' $; ~J,." pu. .... fJ, .... ,$ ;1-0 1?04 s;~e., I n~_ ~.s,·'1! re-."'~s ho ""',.,~,.,.. ,..;, /,$:1- : 

! 
i 
I 

SCL p,..,f ~, VI. i 
I 

-- ~ - . - - I __ . __ ... _.- _"_a_- . _' ___ -'_-0--'--- _--...,: . _.-- , 
-" - - - . -- --. . . - . . - ' ...... - . .. -

t 

r 
I 
I , 

TOLSOQ4342 I 
I --- - - -~"'A ~OF\M 2:10·,31, -,1, 

32319 
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(l 

& EPA 
POTENTIAL HAZARDOUS WASTE SITE I L IDENTIFtCA nON 

SITE INSPECTION: REPORT 10' STAT1!t COl SITE NUMIeII 
Oil J)009G"'S-l!, PART 1 o· PAST RESPONSE ACTIVITIES 

IL PAST REPONSE ACitVmES 

0, = A. WATER SUPPlY C~OS£O 020AIc ./ 03 AGENCY 
a. OESCRIPTION /' 
01 = a. TeMPORARY 'NA'i'en SUPPLY ?!'!0VI0E!) 

T 
03AG!NCY 

04 OESCRIPTlON 

" = c. ............. w."'" su ..... y '.OW,"" / 020ATE 03 .. GENCY 
a. OESCRIPTlON •. . 

. 
01 • O. SPIWO MATE.'11A1,. REMOV~ • 020ATE IIJAIeC." I!!L ''IRS 03AGENCY 

71 ___ .1_' 

040ESCRlPTION IIe .. { ... ).; ... .1 ~"uel :sp;1I ... ~ 1",,1(.~. 5'OIil, 7"",1: I.4XJJ ~ ~ ""ft.'''$. 
J 

0,.1. •• ;J. C/e_H Y ~/'I *il ~~J ~ ct.no..,...., ) 
\ 01 • E. CCNT,\MlNArcO sou.. AEMOVED 020ATE 03 AGENCY J 

04 CESCAIPTlON ..., 
01 ~ F. WASTE RePACKAGEO 020ATE 03 AGE...cy ./ 
OolCES~ /' 
01 :: G. WASTE ClSPOS~ El.SEWHeFlE 020ATE 03 AGENCY ./ 
04 OESCAlPTlCN /' 
01 = H. eN SITE 6URIAL 020ATE_ 03 AGE."CY / 
04 CESCAIPTION / 
01 = I. IN SITU CHEMI~ TREATMENT 020ATE 

~AOENCY 04 OESCAIPT1ON 

01 = J. IN SITU BIOLOGICAL ~EATMENT 020ATE / 03 AGENCY 
04 OESCRIPTION 

~/ 
01 = K. IN SITlJ PHYSIC.:.L ~EATMENT 020~/ 03 AGENCY 
04 CESCRIPTlON '1r 01 :: L. ENCAPSULATlON _ '~OATE 03 AGENCY 
04 OESCRIPTlON 

0, = M. E! .. ~GeNCY W~TE ~EATMENT ~ 020ATE 03AGESCY 
04 Oesc.QIF'TICN 

01 = N. :UTOFF 'NALLS / 
02CA,: C3.~G=NCY 

04 OESCi'\IPTlON 

I " = 0 '""'G"7u, .. ceW"'''N''~C' 02 DATE C3~aENCY 

I 
04 CESCi".IPTlON 

I .. -7""'" S"" 

:>2 =~jE 03 .. GE~:CY 

I 

..J. _ .. ""' ...... ' J " ............ _ "",. 

04 CESCRIP 

/' C "SSW""" Cw'W w." O,O':uc C3 .. GENCY 
- =ESC~IF!iCN 

f 
I 
I . 

TOLS004343 
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I 

-

-

& EPA 
iI PAST ftESPONSE ACTIVITIES rC_. 

01 = R. BARRIeR WALLS CCNS~UCTEO 
04 OESCI'!IPTION 

01 = S. CAPOING:COVeRING 
04 OESCI'!IPTION 

01 = i. SULK iANKAGE RE.OAIREO 
04 OESCRIPTION 

01 = U. (OROUTCURT,l.INCONSiMUCTEO 
04 OESCRIPTlON 

01 = V. sorror.! SeA~ 
04 oescRIPnON 

C1 = W. GAS CONTl'lOL 
04 :esCrlIPTlC:-I 

01 = X. FIPE C~NT;:;CI. 
04 OESCRIPTION 

01 = Y. !..:."'Cl-lA,: ~5AiMENT 
04 CESCI'IIPTION 

01 = Z ..... REA EVAC;.JATEO 
04 CESCRIPTION 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTION REPORT 

PART 10· PAST RESPONSE ACTIVmeS 

02 OATE _______ _ 

02 OATE _______ _ 

020AT: ________ _ 

02 OATE ______ _ 

02 OATE _______ _ 

~20ATE ____ ~~ __ 

02 OAT~~----
~~ 

ft ,y 

,r"'" 
/' 

02 C .... iE 

01 _ I .... CCESS 70 SITE FlESiMICTC/ 020ATE 
04 OESCRIPTION 

" - 2. 'O'"",ncN ,e.o7 020 .... Tl' 
04 OESCAIPTlON 

0, -' 3. OTl-iER REME .... CTlVITIES 02 DATE 
04 OeSCRIPTION . 

:11. SOUR~:S OF IHFO.ElMATlO!'i_<: ,......,'~ r •• ,.~<er ... :,.tt r, .. ""~".Ir. ... ,>s. 'OO'~S: 

,Sc.t. I'~r r Z,," I. 

- . 

32319 

L lOENTIFICA TION 
01 SOAn 02 SITE NUM8EJ'I 

OR. (J09S9'1Sil3 

03 AGENCY ----------7-;..-. 

03AGENCY _______ ~~-------

03AGENCY __ ~~-----------

~3AGSNCY _______________ _ 

03,1.GENCV _________ / 

, 
I 

03 AGENCY 

03 AGe. .... CY I 
! 

I 

03AGE. .... CY I 
03 AGENCY 

I 
! 
: 

03 AGENCY I 

I 

I 
I 

, 

I 

i 

TOLS004344 
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l. L 

& EPA 
II. ENFORC~ENT INFORMATION 

,~ 
: I. 

POTENTIAL HAZARDOUS WASTE SITE 
SITE INSPECTICIN REPORT 

PART 11 • ENFORCEME.NT INFORMATION 

01 PAST R!GULATOAY!ENFOACEMENT ACTION • VES = NO 

02 Db:AlPl1CN OF FEDEAAI.. S'l'ATE. LOCAl. lIEGULATOI'IY'EI'II'OACEMEHT .&CTION 

I. IDENTlFICA TlON 

O!l-I>ef¥ /IIuJ Il~,;,"", Hoi-,;. 1:5 (};o~-I,~ -1-0 ,;ro;;". 0; I ~~ 7-26-78 
.s"",..,e"6 >~OOD'1J. 1 .. t.e/ .... ~/h.~,.ll/o..pfW ~,."S.';.... 1Jh.t.,ft"t~ 

J983-/9~4/- l11...tf'1O"'o.Jt CoC4"~ SIIt!,.,.~ ~,,,.;,,J z,,~.£~.,..I,:- ,..IA-I.~.J.o 
lIJo,k_ U/eJ,e.l~ UMIrk/~, Pe8 ~-I Cl'Gs6.,....J. ~~ t.,..J:. r 

'". SOURCE'i OF INFCRMATION c.: ... oc,,. 'e,.'_". e.; .. s,.,. 'nu, s_ ............. '.""" 

TOLS004345 

32319 

BZT0104(e)041166 



& EPA 
• G t ~ REGIO~ SITE ~UMBER ('0 ••• _ 

POTEN .L HAZARDOUS WASTE SITE • lIned by Hq) 

IDENTIFICATION AND PRELIMINARY ASSESSMENT 
NOT!: nus Conn is completed for eaeh potential hazardous wa.te site to belp set priorities fol' site inspection. The inf01'lllatiem 
aubmitted on this form is based em available recorda aDd may be updated em subsequent fonDa a. a result of additional inquiri •• 
aDd OD4ite inapectioDs. 

GENERAL INSTRUCTIONS: Complete SectioDs I and m throulh X aa completely •• possible before SeCtiOD n (pre/imJ".ry 
A ..... III.nt). ·File thi. 101'lIl in the Reponal Hazardous Wa.te LoC File and submit a copy to: U.S. EnviroDlllental Proteetioa 
ACency; Site Tracltinc System; Hu.rdoua Wa.te Enforeement T •• k Force (EN-335); 401')4 St., SW; Waahinc\OD. DC 20460. 

I. SITE IDENTIFICATION 
A. SITE NAME. • 

TilHe (J/-I a B. ?2ErnO~.' A7:lIia'~/"9~n/ 5'/. 
c. CITY 

Porr~<L 
D,SOg IE:9 ''?Zd3 riiJtNTJh~ , .I .1..;J'Vlt?-i, 

G. OWNER/OPERATOR (II Jonown) 
I. NAWE I a. TEL.E~HOHE HUM.E" 

H. TYPE OF OWNERSHIP 

0'. FEDERAL 02. STATE 0,. COUNTY DC. MUNICIPAL 0'. PRIVATE 0.: UNKNOWN 

I. SITE DESCRIPTION 

J. HOW IDENTIFIED (I ••••. cltl •• n·. cO/IIPI.in, •• OSHA clta,lon ••• ,c.) K. ·DATE IDENTIFIED 

FIF'RI9/nC4 trlsr ( .. 0.. day • • yr.) 

L. PRINCIPAL STATE CONTACT 
,. N.ME I a. TEL.EPHONE NUM.E" 

11. PRELIMINARY ASSESSMENT (complete, thilS section l .. t) 
A. "PPAFl!"NT SERIOUSNESS OF PROaL.EM 

0'. HIGH OZ. MEDIUM OS. LOw 04 NONE 05. UNKNOWN 

I!. RECOMMENDATION 

o 1. NO ACTION NEEDED (no II • .-d) o Z. IMMEDIATE SITE INSPECTION HEEDED 
•• TENT.TIVEL,Y SCHEDULED ~O.' 

D~. SITE INSPECTION NEED£D 
•• TENT.TIVEL.Y .C-.EOULED ~O": b. WIL.L BE PE"~O"MED .Y: 

b. WILL .It IOEIIIFOfllMED BY: o C. SITE INSPECTION NEEDED (10" ~orIlT) 

C.PREPARERINFORMATION 
1. N .... E J2. TELE",-.OHE HUM.E" 1" O.TE rlllO •• d.y. • yr.). 

Ill. SITE INFORMATION 
A. SITE STATUS o i. ACTIVE (7"110 •• l"h.",., or o Z. INACTIVE (Tllo .. hi I. OTH ER (.,..cltr)' 
lIIun/clp.' .11 •• ,.",Ich .r. b.in. u •• d _ ar •• which no lon,.r ,..c.I .... 0 ••• 11 •• lIIat 'nclud •• uch incid.n,. Ilk. ""'idnl.tI' thmrpln." __ 
tor ••• f. tr.atment, .tor.,_, or diapo •• ' ..... te •• ). no .. ..,Ia, 0' cont/nuln, U •• 01 III • • 1,. to, .... ,. dl.po •• ' he. occuwed.) 
on • cont/nulnl ... 1 •• ••• n II "dr.-
qua",',·.) . 

B. IS GENERATOR ON SITE! 

OI.NO 02. YES (.,..c/tr ' ....... ,Ot·. to .. -<li;" SIC Coda)' 

C. AREA OF SITE (In acre.) D. IF APPARENT SERIOUSNESS OF SITE 1$ HIGH. SPECIFY COORDINATES 
,. L..TITUDE (d •• .-/n_ •• c.) I i: LONGITUDE (d ....... I' .. - •• c.) 

-E. ARE ·:rHERE 8UILDINGS ON THE SITE' TOLSOO4346 
• Oi.NO o Z. 'rES (.p.cltr)' 

i207G-2 (1 G-19) Conttnue On R.verae 
, 

1 ? 319 

BZT0104(e)041167 
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7,:'" Co. 0;1 Co. 
"se /I 0: I $. C !-,-

1 •• Ie_
J 

Nil t: 

TOLS004348 
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r .. 

SAMPLING MANHOLE MAP 
INDUSTRIAL WASTEWATER MANAIEMENT 

qlTY OF PORTLAN D. OREGON 

DEPT OF PUBLIC WORKS 

OFFICE OF THE CITY ENGINEER 

SICSI7I 1/4 SEC.1719 DATE 9/11/79. 

\ , 

TIME· OIL TERMINAL 
12005 N. BURGARD ROAD 

PORTLAND, OR. 97203 

01 L TERM I NAL 

~ \ 
O~ " 

~~ '\ 

--2-33::::::::=::::-a 

'18 ' 

VICINITY MAP 

32319 
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o . 

SAMPL.ING MANHOL.E 
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( SAMPLING MAN HOLE MAP 
INDUSTRIAL WASTEWATER MANAGEMENT 

CITY OF PORTLAND, OREGON 

DEPT OF PUBLIC WORKS 

OFFICE OF THE CITY ENGINEER 

SIC 5171 114 SEC.l819 DATE8/21/84 

SPILL RETAINING W~ 

0 0 0 
00 

J ) 

BEL LOlL TERMIN'AL (TIME OIL) 

12005 N. BURGARD RD. 

PORTLAND, OREGON 97203 

OIL TERMINAL AREA 

, I 

L -= -..:. -:. -_ -:. -_ :.. -_-_ -_- .::. -_ -_ - ::------_"":O=....-..,;=-@l' 

SHIP BE.RTH 

,~" CSP 
PRIVATE SEWER 
. ~ 

SCALE 

I" = 400' 

32319 

-. 'J> 
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\ 

... 

r CJ 
.-

/ ?/l S. IN 
po •• W 871.' ,...., 

Location 12005 N. Surgard Rd. 
Between 
Addition Sec 35, 2N, lW Lot t.L. I 18 'BUe. 
Applicant Harder Mech. Waiftr No :J Yes 0 # 
Remarks 0" transite pipe to existing 8" stub in manhole. 

Sampling manhole on propertr· 

Inspected 10-25-72 19 By Brooks 
Boole 9 Page 148 New ? Repair 

1719-1819 
"0,. .. W .71., 

(a ••• ) 
CITy 0,. ~wr&.AHD. O_eGON 

D£"ARTMENT 01" "U8L'C WORK. 
92355 

~~ N~_-llif._? __ . 
Date 

------ --- -------- -- -

Addition -~_-S~~=-3S:~Rij{~~_~= t-~~_~-i.~.~t ~='B~~~-:_ 
:\pplilAnt Harder Mech. Waiver Xo 0 Yes 0 # 

Remarks - - ~2Js~ -C~-~_ ~~ -.to __ ~~fs t].~i.. ~ t-~~ __ o_~r: ~~~ma~h.~ (~_ ~ ~ 
9' _ deep ._6" C~p. illto pr..QP.erty _ sampl..~l!g_~_!!h~~~_ 
on-property 

Inspected 1-13-72 19 fly Brooks 
nook - 0 - PaS!-.l'll -~ew -'- - Repair -.-_ 
~-ErHERED--St.WrR- aoOK~-" - '--. --- - '-- --

• 

. 
• 

TOLS004354 

BZT0104(e)041175 
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11 
I 

! 
'0 
" .... 
" ;: 

.5: 

• 
leJ 3591 (

l _ Ct.. 
; •... '-MENT OF PUBLIC WORKS, CITY OF .. , '" ,:..NO 

Sr:VJER CON~ECTION NLAP 

Type of sewer........... 0 STORM ~ SANITARY o COMBINATION 
Rood jJerr."Ii: :-cquired from 0 STATE HIGHWAY DEPT. g COUNTY 
Special requirements..... 0 WAIVER ~ EASEMENT o CONNECTION FEE 

o 

.. 

o COMBINE STORM & SANITARY AT CURB UNE 
o ... P.e. WASTE WATER SEPARATION 

.. 

..... 
I 
I 
I 
I· 
I 
I 
I 
I 

.. -

NCJre-: 
IJ au?, LJP C/n' £ONLJ .!?L:-uVI,R£.CJ 
e) MUlr. ca. P.L.tIMC/Nt: /"E/7h1tr /(~o b . 
J) SAMPJ/N& MH /rEQUI/re'D 

SEI'£ S7'LJ J# I~/.o Ad~H£.D 
4-) ~£Il ~.Il NK££h1P1r .I?~u/R££) 

- ....;.., - - - --

.h~E: 0 (I <'\.11/1, I '- .:).'" ,F"1, 
I 

T~:. ?pprov,al ~overs only that portion of the sewer which is 
. WI ,nil:' :he cedlca~ed street ?rea. The location or the sewer shail 
not d,\~er from thIs pion wltnout written approval. 
APPROVEo. /7 

~y I" c....,;V /J . 
4"/~ ,A, gy.:::h-::~ OCT 1 (;'. i~72 

~ bJ ___ ,_ 

;;..,"r~'" AP?~~·"'" t,,, "'lY EL·,", ••• t:-~ J1 ......,. '- ~~., ...... _I .. , .... j, • ,41\ DA. ":' ~ 
Co"yr.!? ~~~. ?rof. ~Qt. !"~:" ~~:..; ~~"::". "~"I!:::. ... -.. ~-. -..... _------_._--_....... .., 3 2 3 j 9 

TOLS004356 

BZT0104(e)041177 



• r-, .. .. , , 
________ .. _____ -=--=---"'~---, ......,... --.... l.DC4.,tO"" 

f1I1P 

3231 9 
___ ~~~--~,~~~,~~-~~f-----S--EE~--W-----, , 
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,: 

L, 

I. IDENTIFICATION 

& EPA 
POTENTIAL HAZARDOUS WASTE SITE 

PREliMINARY ASSESSMENT 
01 ST4TEl02S1TENUMBEA 

OR ID009S"97~"I-~ PART 1 • SITE INFORMA nON AND ASSESSMENT 

IL SITE NAME AND LOCATION 
01 SlTENAME~_" __ "_ 02 STREET. ROUTE NO .. OR SPECIFIC LOCATION IOCNTlFIER 

/,:?005 No 8a,qArrf sr. 
03 CITY 

oe COOfI/)IN4 TES LA nruOE 

f.~. ,z.~ 5'-. ¥-., I LONGmJOE 
0, " 

/~~ j!7 '£!l..£ 
10DIRECTIONSTOSITE'-.... ____ N~tlt(I"., ,.,o,p~ ~"'1h fOri/A"d D" .4"*,,.,.,-k s "'l'~ ".~ _~1~ tol"-t.i,,. 
SI.U/. e~;~. """, •• 11 p,.,t .... II. CDI ... _~,..,. .IN4 /ll.6.lA.t __ :k-6. """~'P Jr'i etI'~" N. ~/_". 8Jrl4. Ir~_. 
II. S"":' .... rd N .• rrocr r4 .".. Nr.ri .shA'p Ir-H Co'"e, -Iw.,.." H ."oJ. N.4_r--'"ti.st'. .I!!k-, K,;"t ,._~roJ c.1o .. i 
.7s"~ fov "";"c oil a.. ., .. ,. 

III RESPONSIBLE PARTIES 
01 OWNER 11' __ 02STJ1en , ___ ,_., 

07 OPER4TQII 11' ____ _ 01 STREET , __ _ 

1 0 STATE I' 1 ZIP CODE 112 TEI.EI'HON£ NUMIIEJ\ 

OR 197.:/03' '5D3).:/Sf.-U:.1I 

oeCITY 

13 'IYPE Of' OWNEIISHIP /CIIK*_ 

• A. PRIVATE 0 B. FEDERAl.; a C. STAT! OD.COUN1Y 

a F. OTHeR: -------....'£NC#;~"=""", - ______ _ aG.u~ ..... 
1. OWNElllOPER4TOfI NOTlI'ICATION ON FII.£,co.-.. _ _ . ~'.. • . 

. • A. RCRA3001 OAT'ERECEIVEO: B ,II 180 0 S. UNCONTROLLED WASTE S/T'E1CDQ,.t 10.:11.", DATE RECEIVED: " o C.NONE 
MON1l4 OAy YEAIII ..:;)Nn4 CAY YI,AIII 

IV. CHARACTERIZATION OF POTENTIAL HAZARD 
01 ON SITE INSPECTlON 

• YES DAT! 
aNa 

/0' ,:IS,S"! 
IlION," DAY YINI 

BV_ .. __ ... .. 
C A. EPA . C B. EPA CON'1"RACTOA ' .. , .• C. STATE 
a e.LOCAL.HEALTH~ ~ C F.?~ . _____ --:_::;:=.=-, ____ _ a 0: OTHER CONTRACTOR 

CONTRACTOR~S): .' . -,~~, ....... - '~ .... - .-
02S1TESTATUS __ '" 

• A. ACl1VE a B.INAC'I1VE a c. UNKNOWN I· . o UNKNOWN 

V. PRIORITY ASSESSMENT 
01 I"RIOfIITY I'OIIINSPECTIC)N,~_ .• _ .. _._. __ z ... ____ ,._.,_c-__ 

• A. HIGH a B. MEDIUM c:; C. LOW a o. NONE 
,-....-. ........ .,...".., ,.........,....... ,...... ............. ...., "..IW.-r.a.-,....,... ...... CUMIIIW ........ ,....' 

VL INFORMATION AVAILABLE FROM 
01 CONTACT 02CF, __ 

.:ToJ, " J)e" J, ,.,,.., h';'e 0;1 Co,.,,,,,h--! 

Jo/,,, 1.. 5n, ;/s 
O. PERSON RESPONSIBLE FOR ASSESSMENT 05 AGENCY Ice OfIGANlZATION 

OR-PEt) INtVREblON 

oaC4TE 

I , /S; 85:' 
WONT... !)A..... 'fEA~ 

EPA FORM 2070.1217"1) 

32319 TOLS004358 

BZT0104(e)041179 



" I. II. 

POTENTIAL HAZARDCIUS WASTE sm: L IDEHT/FlCA nON ' 

& EPA 01 )1t'E wsn
,......,. PREUMINARY ASSESSMENT o (JY1S97S"I3 .- . 

PART 2- WASTE INFORMAnON 

a. WASTE Sf A TES. QUAH'TlTlU, AND CMARACTERISTlCS 
01 ,",,~aTATU 1 ____ 

112 ow""'" QUNmTY AT sna ='''''~~,-.. ------ • A. TQlQC i: L SOI.la.l C l ..-..." 'IOI.ATI.a CA.SOUO C LSI..IINW _ .. -
CL~"-U C ',UQUIO TONI = I. COMOSIVI C ,. INIIfC'I1OUS CJ.~ 

C c.SUIQQI CCL~ ~.,~lHlJ~O~1 c::t c c. MOIOACt1Vl CG.~ t: K. MAC'TIYe ," 

t··t:1'rfflc C Q. JI'IlIaSTIHT =/oI.ICNT ..... i: L.~AT1L!' 

.Q.~ 
c .... NQT~ 

1- NO. 0# OIUIII 

II.WASn~ 

CAnCIOIn' .' 5UIST AfICl NIoMI 01 GIIOSI .u.tOUHT 02 U""OI' WEASUI'Ie 03~ 

sw SLUDGE 

Ot.W· OI.YWAST! :. .. . .. 

sa. '.""" ',- . SOLV!HTS" 
" 

PSI) PEST1CIOES E5T .. I- ka.st 1037, cy ~; I ~o"bmr"".I .. d "", flj ~,,";"eJ,bl"fJ.P«-' 0 1 
OCC . one ORGANIC CHEMICALS ~ ~e';,.~brtI.Pbt-II~1 
ICC INOI'IGANIC Q1EMICAI.S ' 

ACt) . ,,' 'ACIDS 

BAS BASES 

ME5 . ,. .." ~ toIEAV'I' MET AI..S " -::.' ~' 

IV. HAZAlU)OUSSUUTAHcas , ______ CAl_ 

. 01CA~ ._" ,.' .. - OZSI*TMGNMiII· .......... ' 03CA8~ ~S~ME'Il1CO OI~TION 06 ME...suAE OF 
COHCEHTRA T10H 

<'.<-.:;-., ~ :. "! ~ "',' .<:" . '~: ., ,', J ........... . .. '. 

,pSI) ~~cU)_ a",."o I a, .. d;,' S,S"S C!co.\ ~_I~ ... -4C4. So " I IS20 "'4 IKe-
~~,& .,-j'~.ft.a'e"'oroDk-"o , -..... SS'D2.·'-· .4"~ &.t-o_4l .1A~t: 71 iM.IK& ' 

, " " . ~ .. ':' .. .. 
" 

' th'tc· . ~ ";',. 

.I/f Sf!- eo~' "..,..,...;;~ .10 ~v~ 'r>,llfi,-"'""" 
., ., .. , 

'.' 

" 
,,, . ,-"' ,-,-' -'- ~"-"""",_""",,, ..... h ..... ·>~ ,'- .... ,. . .. . , 

',.'".- " 

,' .. -.- ,., ,., .'.-''\r'''' ". "' .- ~. l 

7,';'" "i/ re~"s-k~ 4S ~_~w'! ~ IMzlI""!L-s 1t.4s-lf! ~ 

I9I>:r'"s~ __ ' -.s1u.J .. 'i ',,:'.:::., /(OSL 

7..,.,,1: 6rri-ioHl S ,{ '1~~' IkD,S2 

~-Melt' .... p,c". .-' . PO"D .. -
-, 

" 

V. ~STOCKS, ___ CAl_ 

CAT!ao.IY 01 1'EEDSnX:K I<AMl 02CAS~ c..,~, 01 I'UDSTOCK NAME 02 C.t.$ NUM'!" 

FOS Ie fro ~ ... ", Prockcl$ 5-/0, .. " FOS 

FOS ~ell';'.f .fi,u,'I. , FOS 
FOS FOS 
FCS FDS 

VI. SOURCES OF INFORMAnON 1CIw __ ...... ______ , 

5,""e ;17sprri,oYo- Oc'f. Z~ "IS"!, '"-kr,,,ifo~ ..,;".( E"""r~"",,r,,"" I "'1J;ta~, ..:b4., ~ ... h&", 7&, ... ,;. .. 1 
"..,~"",~,. Nri/lJlflh's. St:4.I'rJ, qf CJII·J)F~.F: I~ S I C',-,.,. ., A,..-I/,.".1 &1'1. ~ />",1/:, cJlr~~ ~/,.~ r .... ." ., 0Il-"E9 $0;/ ._,.Ie .... ~, .... &"f", 

3 2319 
TOLS004359 

BZT0104(e)041180 
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. o EPA 

• lilt. 

POTENTIAL HAZARDOUS WASTE SITE 
PRELIMINARY ASSESSMENT 

PART 3 • DESCRIPTION OF HAZARDOUS CONDmONS AND INCIDENTS 

U. HAZARDOUS CONDmONS AND INCIDENTS ( 

L IDENT1FJCA nON 
0' STATEI 02 SITE ~ 

~ IDOO9S97Sl/3 

01 • A. GROUNDWATeR CONTAMINATION 02 C OBSERVEO (OATE; 19 70 - 1 0 POTENllAI. • AU.EGEO 
03 POPULATION POTENTlALl. Y AFFeCTED: All! "",.J •• ,J 04 NARRATIVE DESCRIPTION I',.&.I./r DIwt~, ;,./,.:- ff ~~dlfl)lll"" 

~e/o'M) _u..Iu.c~L -It! ~ J,LAiJ.Ii~, kl1~~"'s ('0. ~r :IO,._ .... J./~ ~ ~~~ ~.,~~~~~,."4t-,,./. 
Ix-t" ,,,/~lIl;fo.L r.,. -A."t, I ... s'-., ~ C,..~I., -....J ()CJC.rw..... A"";"'a"l.,...p,,..,,_1 d.{ult-"" "" .s., f 
-..J IN S ""~)I:". 6,..a.-It.J~';"" I,,;,-~f ;,... 9en"ral -IOr.i: --- ~ ... "~'~$ I-~ ~.;...~ '7 

01 CJ B. SURFACE WATER CONTAMINATION 
03 POPULATION POTENTlAU.Y AFFECTCO: ____ _ 

02 CJ OBSERVED (01. TE: 1 C POT'ENTlAL 
04NARRATlVEOESCRIPTION Ni". c/~ .. ",_"'" 

01 CJ C. CONTAMINATION OF AIR 02 CJ O8SERVEO(OATE: 1 C POTENTIAl. C AU.£GED 
03 POPULATION POTENnAU.Y AFFeCTED: 04 NARRATIVE 0ESCRIPTl0N voe 0" f.,. AJ. -1-,;' e 1f cJ;.Jc "'~ 

.,e;,..,. ~Ie-.,~ at .,a.~. t:... ~outf ~.p- eo ... ~ I. 

01 • O. FlRE'EXP\.OSIVE CONDITIONS 020 OBSeRVED lOA TE: I(,/!I 1 • POTENllAI. CJ AU.EGED 
03 POPULATION POTENTIALLy AFFeCTED: N./IJ 04 NARRATIVE 0ESCRIPT10N ~:t. III,., K"otts ~ -I'~f! /brl'If,,'/ F:o':e 

8/A.#~"''' H'PDdr-J: 7"p"u.I"~,,.rr'/;''''r7. P,06.,6;~7 D/-h;'C ,,;.,;+. .6441 Iud if ,,,% ,~ OCC"', fU 1&Ji'/4 
It,,'! /1tmA: ~,.",r;;'e ~,,~~ lit" se(/f!,e .viTI, """I.f.iole .xP-Os~;'~s. 7J,~,.~ h..DC /we" no ,t;;..c 
~S'pt1r7sr:J $'#fce '971>, ,r,.I/'"o-H-s ~_ k "C .. cIu-./ &.f- ("S()~J~'IB-"'31$". . 

01 • E. OIRECT CONTACT 02 0 OBSERVED lOA TE: AI j~ ) • POTENTIAL C AL.l..EGEO 
03 POPULATION POTENTlALl..Y AFFeCTEO: HIlt 04 NARRATIVE DESCRIPTION • 

~ • .., p.-J_4.~,_ J,,."uf c--/.u.J I, p ... 6/.'c ~;~ $;'/ fJIrIo-n.m,,,.{cJ ~ pe,,-I-eltl.rylt._' 
6_ j.. $,.1. ·~C""'·',,!I ~,,,,..,, ~ r'''s."p.,' ~ c,,~. ~t,J 4rS./.J,.,.-:J .... .tII~_ I",.,u·c 

.' . ,"-~;';II/~ ;~r.,.IJI: 

• 01 Cj G. DRINKING WATER CONT AMINA TlON 
03 POPULA TlON POTENTIALI.. 'Y AFFeCTEO: ____ _ 

02 Cj OBSERVED (OATE: --:-____ 1 
04 NARAA TIVE OESCRIPTION 

o POTENTIAL 

01 C! I. POPULATION EXPOSUREIINJURY 02 Cj OBSERVED/OATE: _____ 1 o POTCNTlAL C AL.l..EGED 
03 POPULATION POTENTlALl..Y AFFECTED: ____ _ 04 NARRATIVE DESCRIPTION 

EPA FOAM 2071).12/7 .. , I 

32319 
TOLS004360 

BZT0104(e)041181 



J t el, 

L IDENT1F1CA nON POTENTIAL HAZARDOUS W A.lSTE SITE 
PRELIMINARY ASSESSMI:NT . 

PART 3· DESCRIPT10N OF HAZARDOUS CONDrnoNS AND INCIDENTS 
&EPA'-":' 

~~~~~~~~~--~~----------------------------------------------~.-----L HAZAROOUS CONDmONS "NO IHCSDENTS _ 

.. , 
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Introduction 

Between 1967 and 197_ Time Oil Company operated a pentachlorophenol (PCP) 
facility at its North Portland, Oregon, terminal. This facility consisted of 
blending and storage operations used to prepare commercial pentachlorophenol 
solutions. The facil ity consisted of various storage and mixing tanKs, a 
warehouse, a bermed, unpaved containment area, various pumps and a truck 
loading area. 

The facility geography i~ essentially flat and is located less than 1/4 mile 
from the Wil1amette River. The soil is principally fine to medium sand with 
some silt. Ground water is reportedly found from 10 to 20 feet below the 
surface in this area. During June of 1985, a portfon of visibly contaminated 
soil in the containment area was excavated and disposed of as a hazardous 
waste. This excavation left a depression in the northwest corner of the 
containment area sloping gradually to approximately four feet below the 
adjacent grade. Surface soil was disturbed during this process and, as such, 
surface sampling was ~ot expected to be representative of conditions existing 
prior to excavation. 

During the years of operation, several intermittent PCP discharges were known 
to occur. especially during mixing and transfer operations. These discharges 
resulted in soil contamination in and around the containment area. Initial 
site visits in April 1985 indicated visible PCP contamina~ion of soils in this 
vicinity. A sampling plan for surface and subsurface soils extending through 
the vadose zone was designed and initiated in July 1985. 

This sampling and analytical protocol w"as designed to estimate the spatial 
limits of PCP contaminant migration in the vadose zone of the soil in and 
immediately adjacent to the PCP containment area facility •. As such. a 
systematical gridding array was used in lieu of random or other types of 
probability sampling. No attempt was made to sample underneath structures or 
paved areas. The protocol was not intended to determine the average 
concentration of PCP in soil at the facility since the area sampled was not 
expected to be homogeneous nor to represent a specific population of PCP 
concentrations. Therefore, statistical evaluations such as mean and standard 
deviation. have only academic significance in respect to these data. 

However, since the origin points in the regular sampling arrays were randomly 
selected (i.e., a systematic random sampling procedure). there is no reason why 
some or all of this data could not be used for this purpose at a future time. 
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Sampling 

All sampling was performed in accordance with EPA publication SW846, "Test 
Methods for Evaluating Solid Waste M

• Surface soil sampling was achieved using 
a small trier and/or sampling scoop. Subsurface samples were obtained using a 
6M continuous flight hollow stemmed auger fitted with a 2M split-spoon sampler. 
All sampling equipment was decontaminated between samples with a trisodium 
phosphate wash, water rinse, hexane wash and a triple rinse with distilled, 
deionized water. Auger flights were decontaminated by high pressure steam 
cleaning between bore holes. 

Samples were obtained from two areas. Area 1 consisted of a peripheral surface 
margin surrounding the containment areas on all of the available sides (see 
Figure 1). Area 2 consisted of the area inside the containment wall. All 
samples from each site were placed in· new I6-ounce wide-mouthed glass jars 
previously washed with laboratory cleaner, water rinsed, hexane washed, air 
dried and rinsed three times with distilled, deionized water, then fitted with 
teflon-lined caps un~er clean conditions. Samples were labelled with client 
identification. sample number. date, time, sampler's name, sample location, and 
other pertinent information. Containers were sealed and placed in portable, 
refrigerated ice chests for transportation to the laboratory. Samples were 
delivered to the laboratory by RES courier within 48 hours after collection. 
Chain of custody forms accompanied all sa~p1es from origfnal field sampling to 
final a~alysis and are included in this report (Appendix A). A field log of 
each sample was generated on site during sampling and retained for future 
reference. 

Preliminary surface sampling·in Area 1 was performed by preparation of a 
composite sample obtained from sub-areas A. 0 and F by pooling grab samples 
taken with triers or spoons at 10-foot intervals, five feet away from the 
containment area. 

Secondary surface sampling was conducted in Area 1 by obtaining individual grab 
samples using triers or spoons. The sample sites are numbered 1-81 and are 
indicated on Figure 1. Seconda:y samples were obtained in response to the 
detection of significant concentrations o'f PCP in preliminary composite samples 
from sub-areas A and 0, above, and were used solely to estimate the limits of 
contamination beyond the containment area. As stated earlier. no attempt was 
made in this sampling and analytical protocol to determine average (mean) 
values of PCP contamination. 
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Sampling in Area 1. peripheral samples, was performed to ascertain the surface 
margins of the contaminated area. It was a~bitrarily assumed that the area 
within the containment walls was contaminated with PCP and the peripheral 
margins of this area established as consisting of the warehouse south wall, the 
east and west concrete walls and the southern edge of a pipeline transecting 
the containment area as indicated in Figure 1. Three concentric. 10-foot-wide 
marginal strips \'Iere staked out surrounding this boundary and are indicated by 
broken lines in Figure 1. These areas did not include areas inside the 
warehouse or below the asphalt paved railway siding located. respectively. on 
the north and northeast sides of the containment area. The 10 foot marginal 
strips were subdivided into areas A, Band C to the west, 0, E and F to the 
south, and G, H, and I to the east (see Figure 1). 

Sampling of Ar.ea 2, the containment area proper, was performed to evaluate PCP 
concentrations at the surface and at depth fn subsoils to the saturated zone. 
Grab samples were obtained from a 2-foot x 2-inch split spoon sampler pressed 
through a 6-inch hollm'l-stem augered bore hole, and were placed in 16-ounce 
sample containers as previously described. Decontamination procedures, chain 
of custody, labelling and logging were identical to Area 1 samples. Auger 
flights were decontaminated at the completion of each coring to prevent cross 
contamination. Samples were taken at a mximum depth of O. 2. 4. 7 and 12 feet 
below the surface elevation of the unexcavated portion of the containment area. 
Sampling at 17 feet, as originally planned •. was not undertaken due to the 
detection of groundwater at approximately 12 feet. 

Due to the sloping contour of the containment area caused by the excavation, 
the surface elevation below grade was measured from a string line pulled 
tightly between two unexcavated surface points and spanning the sampling point. 
Elevation of sampling site surfaces below this grade line was measured using a 
rigid ruler and is shown in Table I. Data from this table was used to 
calculate the actual auger depth below the surface required to obtain the split 
spoon samples to align all samples in the same respective horizontal plane. 
This data is listed in Table II and indicates the actual depth drilled below 
the surface required to obtain a sample at the nominal depth listed (0. 2. 4. 
7. 12 or 17 feet). In cases where it was deemed practical, soil was hand 
excavated to 'the depth corresponding to the first sampling depth indicated and 
the sample obtained manually with a small trier or spoon. 

The horizontal array of borings was selected to minimize the maximum distance 
from any given point in the sampling area to. the nearest boring. To do this 
most effectively. a triangular grid was staked off. The array was based on a 
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triangle with an east-west base of 25 feet and a north-south height of 18 feet. 
The maxi mum di stance from any poi nt on the gri d to the nearest sample poi nt in 
this case is 13.34 feet as opposed to 14.14 feet for a standard 20-foot x 20-
foot rectangular array. This selection allowed for the placement of additional 
wells just outside the containment wall without increased cost, thereby 
improving coverage with fewer sampling points (reference: Parkhurst, D.F., 
Optimal Sampling Geometry for Hazardous Waste Sites; Environmental Science & 
Technology, ~ No.7, p. 521 [1984]). The triangular grid is indicated on 
Figure 1. Bore holes are indicated by the symbol "f}lO and are labeled with 
alpha symbols J-Z. A table of samples so obtained is given in Table III. 

Following sampling, borings were sealed with bentonite grout in accordance with 
state well sealing standards under the direction of a registered geologist. 
Decontamination \'/ater, collected into tubs, was analyzed and, following receipt 
of negative results for PCP, disposed of on site. 

Results 

Samples were analyzed by Coffee Laboratories, Portland, Oregon, using EPA 
5W-846 protocols. Soil samples were Sohx1et e~tracted using EPA protocol 
#3540. Procedure #8040 was utilized with electron capture quantification for 
PCP analysis. Results are expressed in milligrams of PCP per kilogram soil 
(ppm, dry weight). At sites where results could be expected to approach zero 
(based on results from adjacent sites), samples were held but not analyzed. 
The results are listed in Table IVA-£, Preliminary composite results are shorm 
in Table IVF and confirm PCP contamination beyond the containment wall. 

These tables list PCP concentrations at each sample site as well as the X and Y 
coordinates used to locate these sites on the plan drawing (Figure 1). These 
coordinates are tied to an arbitrary grid as shown on Figure 1. The northwest 
corner of the containment wall is located at coordinates X=76, Y=166 (76,166). 
for sake of reference. Each sampling depth is listed on a separate table. 
Copies of the laporatory reports are listed in Appendix B. 

The coordinate data and concentration results \,/ere plotted using an 
interpolating contouring program (In-Situ Corp., Laramie WY). This package 
performs smoothed contouring of the data using a triangularization method and 
bivariate interpolation. Contours were generated from surface samples 
(regardless of elevation below grade) and 2-, 4-, 7- and 12-foot depths below 
grade. The contours are plotted on Figures IIA-E. These contour diagrams have 
been reduced and printed on ~lar sheets in addition to the attached figures. 
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TABLE I 

TIME OIL CO. - PORTLAND, OREGON 

De th of Boring Site Surface Sam le Below Grade 
Heri!. String Line 

Boring Depth 

J 0 

K 6" 

L 3' 

M 0 

N 0 

0 0 

P 1'8" 

Q 2'6" 

R 0 

S 0 

T 2' 

U 0 

V 0 

W 0 

·x 2' 
y 3' 

Z 0 
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Boring 

J 

K 

L 

f~ 

N 
0 

P 

Q 
R 

S 
.;; 

T 

U 

V 

W 

X 

Y 

Z 

NOTE: 

( 

TABLE II 

TIME OIL CO. - PORTLAND. OREGON 

Actual Split-Spoon Sample Depths Below Grade 

Nom; nal Depth 

0 2 4 7 12 17 

0 0-2' 2-4" 5-7' 10-12' 15-17' 
NA 0-1 1/2 1 1/2-3 1/2 4 1/2-61/2 9 1/2-11 1/2 14 1/2-16 1/2 
NA NA Surf (11-) 2-4' 7-9' 12-14' 
0 0-2' 2-4' 5-7' 10-12' 15-17 ' 
0 0-2' 2-4' 5-7' 10-12' 15-17' 
0 0-2'- 2-4' 5-7' 10-12' 15-17 ' 
NA Surf (4") 0-2' 3-5' . 8-10' 13-15' 
NA NA 0-1 1/2 2 1/2-4 1/2 7 1/2-9 1/2 12 1/2-14 
0 0-2' 2-4' 5-7' 10-12' 15-17' 
0 0-2' 2-4' 5-7' 10-12' 15-17 ' 
NA Surf 0-2' 3-5' 8-10' 13-15' 
0 0-2' 2-4' 5-7' 10-12' 15-17' 
0 0-2' 2-4' 5-7' 10-12' 15-17' 
0 0-2' 2-4' 5-7' 10-12' 15-17 ' 
NA Surf 0-2' 3-5' 8-10'· 13-15' 
NA NA Surf (11") 2-4' 7- 9' 12-14' 
0 0-2' 2-4' 5-7' 10-12' 15-17' 

Actual depths indicate depth of bottom of split-spoon. 

NA = Not available 
Surf = Surface sample obtained by hand excavation at depth indicated 

in parentheses 
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TABLE II I 

TIME OIL CO. - PORTLAND, OREGON 

Nominal Split-Spoon Sample Depths 

Boring 0 2 4 7 12 17 
Surface 0-2' 2-4' 5-7' 10-12 ' 15-17 1 

J X X X X X tm 
K X X X X NO 
L X X X NO 
M X X X X X NO 

N X X X X X NO 
0 X X X X X NO 
P X X X X NO 
Q X X X NO 
R X X X X X NO 
S X X X X X NO 
T X X X X NO 

~~~ 

U X X X X X NO 
V X X X X X NO 
W X X X X X NO 
X X X· X X NO 

Y X X X NO 
Z X X X X X NO 

NOTE: X = Sample 
Not available due to excavation 

NO = Not sampled due to presence of groundwater 

3 2 ,..," 0 J 1 / 
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TABLE IVA 
TIME OIL CO. - PORTLAND, OREGON 

PENTACHLOROPHENOL IN SOIL 

Surface Contour Data 

Coordinates Concentration Coordinates Concentration 
Sample # X Y ~1g/K9 Core II X Y Mg/Kg 

1 81 171 13500 J 142.5 161 1400 
2 71 171 29 K 117.5 161 N/A 
3 71 161 500 L 92.5 161 N/A 
4 71 151 5450 M 67.5 161 4720 
5 71 141 5560 N 155 143 4280 
6 71 131 8760 0 130 143 3000 
7 71 121 4870 P 105 143 N/A 
8 71 111 92 Q 80 143 N/A 
9 71 101 20 R 142.5 125 1712 

10 81 181 16 5 117.5 125 522 
11 71 181 7 T 92.5 125 123 
12 61 181 9 U 67.5 125 26550 
13 61 171 95 V 155 107 311 
14 61 161 175 W 130 107 3385 
15 61 151 18 X 105 107 N/A 
16 61 141 229 Y 80 107 N/A 
17 61 131 88 Z 80 179 21 

:-<~\ 18 61 121 6 
19 61 111 3 
20 61 101 2.5 N/A = Not Available 
21 61 91 5.2 
37 81 95 857 
38 91 96 1130 
39 101 97 17 
40 111 98 3.5 
41 121 98 3.1 
42 131 99 3.2 
43 141 100 2.4 
44 151 100 1.8 
45 161 101 171 
46 71 84 3 
47 81 85 3.6 
48 91 86 6.1 
49 121 87 3.2 
50 131 88 1.5 
51 141 89 2.3 
52 151 90 1.7 
53 161 91 - 1.9 
54 171 92 1.2 
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TABLE IVB 

TIME OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Two Foot Contour Data 

Coordinates Concentration 
Core # X Y Ng/Kg 

J 142.5 161 3 
K 117.5 161 8.8 
L 92.5 161 N/A 
M 67.5 161 87* 
N 155 143 3.1 
0 130 143 59 
P 105 143 16 
Q 80 143 N/A 
R 142.5 125 34 
S ._ 117.5 125 252 
T 92.5 125 123 
U 67.5 125 44 
V 155 107 260 
W 130 107 15 
X 105 107 4.5 
Y 80 107 N/A 
Z 80 179 14* 

N/A = Not Available 
* = Data points omitted from contouring 

program to reduce extrapolation error 
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TABLE IVC 

lIME OIL CO. - PORTLAND, OREGON 
PENTACHLOROPHENOL IN SOIL 

Four Foot Contour Data 

Coordinates Concentration 
Core II X Y ~lg/Kg 

J 142.5 161 3.6 
K 117.5 161 10.5 
L 92.5 161 7200 
M 67.5 161 22 
N 155 143 238 
0 130 143 23 
P 105 143 15 
Q 80 143 2205 
R 142.5 125 50 
S 117.5 125 184 
T 92.5 125 534 
U 67.5 125 55 
V 155 107 380 
W 130 107 8.1 
X 105 107 1.3 
Y 80 107 598 
Z 80 179 2 
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CORE # 

J 

K 

L 

M 

N 

0 
P 

Q 

R 

S 

T 

U 

V 

W 

X 

Y 

Z 

TABLE IVD 

TIf1E OIL CO. - PORTLAND, OREGON 

Pentachlorophenol in Soil 

7 Foot Contour Data 

COORDINATES 

X Y 

142.5 161 
117.5 161 
92.5 161 
67.5 161 

155 143 
130 143 
105 143 

dO 143 
142.5 125 
117.5 125 
92.5 125 
67.5 125 

155 107 

130 107 
105 107 
80 107 

80 179 

CONCENTRATION 

mg/kg 

( ~Y\) 

3 
8400 

1 
(NA) 

13 
130 
700 
500 
1130 

75 
5 
1 

1 
1.9 
700 

7 
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TABLE IVE 

nl·1E OIL CO. - PORTLAND, OREGON 

Pentachlorophenol in Soil 

12 Foot Contour Data 

CORE # COORDINATES CONCENTRATION 

X Y mg/kg 

J 142.5 161 NA 

K 1l7.5 161 2.3 
L 92.5 161 2030 
M 67.5 161 690 
N 155 143 NA 

0 130 143 38 
p 105 143 450 

Q 80 143 1150 
R 142.5 125 1 
S 117.5 125 217 
T 92.5 125 90 

~:- U 67.5 125 NA 

V 155 107 3.4 
W 130 107 1.9 
X 105 107 1.0 
Y 80 107 720 
2. 80 179 1.0 

.. 
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TABLE IVF 

TIME OIL CO. - PORTLANO, OREGON 
PENTACHLOROPHENOL IN SOIL 

Preliminary Surface Composites 

Area PCP (mg/k g) 

A 660 

o 860 

G 17 

;:. ." 1 :.l; 
~ .::-
r 
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The scale on the ~lar prints is such that the contours are superimposable on 
Figure 1 (site plan). This allows for facile comparison of PCP concentration 
profiles at depth with surface features of the facilHy. A reference pOint 00 

Figures 1 and 2(a-e) is located at (76.166) for ease of alignment. 

Conclusions 

As seen in Tables IVA-E. PCP concentrations range from 1 ppm to 26.550 ppm. 
Two foci of contamination are seen at the surface. One. located at coordinates 
(83.168) in the northwest corner of the containment area, is consistent with 
reported spillage at this corner of the warehouse. A second focus occurs just 
outside the containment wall to the west at coordinates (65,125). This site is 
consistent with reported minor spills during truck loading procedures at this 
site. Additional minor contamination sites occur at the surface in various 
positions throughout the sample area; however. no prominent concentration peaks 
are evident. This may be due. in part, to the partial exc~vation mentioned 
previously or to vehicle traffic or other activity in this area. 

Additional contours at'depth indicate penetration of PCP to the saturated zone 
at the north''Iest focus. No evidence of penetration of the "loading area" focus 
below 2 feet was observed. Note that the results of the 2-foot contouring fail 
to demonstrate a continuation of the foci found at the surface. This is due. 
in part. to the excavation which removed the 2-foot material and to the 
definition of surface samples as surface material regardless of relationship to 
elevation (i.e. surface samples are not equivalent to "~ foot" samples). This 
phenomenon is indicated by the lack of sample sites on the 2-foot contour at 
boring sites L. M. Q. Y and Z. The lack of high PCP concentrations at boring 
site U. 2-foot contour. implies that no· significant penetration occurred at 
this site and that PCP contamination at this site is restricted to narrowly 
distributed but high concentration surface contamination. 

Contours at 4. 7 and 12 feet indicate penetration to the groundwater 
(encountered be.tween 7 and 12 feet) with appreciable attenuation of PCP 
concentrations with increasing depth. The maximum concentration at 12 feet is 
2030 ppm located at boring "L ". Hote that no sampl es were analyzed at boring 
sites "J" and "N" at 7- or 12-foot depths. since concentrations above these 
depths indicated that concentrations near zero could be expected. No sample 
was obtained at "U" due to loss of sample when groundwater was encountered. 

TOLS004377 
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The slight ten dency of the PCP plume to ta i1 off to the south imp 1 i es tha t 
groundwater flux may be diffusing the plume in this direction. This conclusion 
can only be substantiated by hydrogeologic evaluations of the site, however. 

The contaminant plume may be restricted at the surface by the presence of the 
warehouse foundati on. Thi s structure coul d be expected to prevent di ffusi on of 
the PCP plume to the north by presenting a physical barrier to contaminant 
migration. No sampling was performed underneath the warehouse and this study 
cannot conclude that migration has occurred beyond the foundation base. 
Identification of concentrations of PCP beneath the building on contour plots 
is a function of the contouring program and may not be indicative of actual 
plume morphology in this area. 

Summary 

Significant PCP concentrations were detected in soil at Time Oil Co.'s north 
Portland operation. Contamination was pronounced at two focal sites, one at 
the northwest corner of the containment area and one at the west side of the 
containment area. Surface concentrations ranged from 1.2 mg/kg to 26,500 
mg/kg. Sampl i ng at depth indicated si gnificant PCP concentrati ons at the 
northwest focus descending to the saturated zone and approximately 8-12 feet. 
Concentrations at 12 feet ranged from 1.0 mg/kg to 2,030 mg/kg. Analytical 
data from surface. 2-, 4- 7- and 12-foot samples were contoured and plotted and 
may be related to an area plan drawing of the same scale. 
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PHONE 285·2400 

CABLE AOORESS: TIMClIL 

SEATTL.E 
TACOMA 
~OFlTLANO 
STOCKTON 
FlENO 
~CHMONO 
SAN PEOFIO 
LOS ANGELES; 

TIME OIL COMPANY 
2737 W. COMMOOORE WAY, P.O. BOX 24447, TERMINAL ANNEX, SE'ATTLE, WA 98124 

Department of Env1ronmental Qua11ty 
Northwest Region 
Attn: John L. Sm1ts, R.S. 
522 S.W. Fifth Avenue, P.O. Box 1760 
Portland, Oregon 97207 

Dear Mr. Smits: 

November 7, 1984 

The following 1nformat10n 1s provided per your verbal request of October 25, 
1984 regarding th1s company's storage terminal located at 12005 North Burgard 
1n Portland Oregon. 

Enclosed are: 

a. Lists of product stored, by tank, at our Northwest terminal from 1973 
to date. 

b-. '··:'Three copies of terminal spec and drainage plan (#1140). 

As I ment'oned in our telecon ear11er today, terminal acreage is 51.53 and 
terminal storage capacity is 770,000 bbls. 

It 1s my understand1ng that your efforts are 1ntended to access waste d1sposal 
practices on site from 1940 to 1972 to determine if the groundwater has been 
affected. A check of our records shows this location actually opened 1n 
1953. Our policy is to generate no waste, so we reclaim products handled. 
Products which can not be recla1med are recycled. Products become a waste 
only in those 1nstances where recycling can not be effected. Quantities of 
hazardous waste generated are reported to the DEQ. 

It is also my understanding that you may wish to sample and test the ground 
inside several d1ked areas of the facility. Should this thought materialize, 
kindly identify desired locations on one copy of enclosed plan and return it, 
along with a listing of the tests to be conducted, a copy of the test 
procedures to be used by your laboratory and the date test is desired so such 
actions can be coordinated. Request you provide Time Oil Co. with a split of 
each sample obtained from our site. 

Enclosures a/s 
~). 

32319 

Cleat aT ~· ••• ronmer.u.1 :n':lIlitY f/ S1ncer~, f), 

7tv?'~~ John P. Denham 
Environmental Manager 

TOLS004385 

BZT0104(e)041206 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
.j::>.. 
-->. 

1'0 
o 
-...J 

fA) 
i\.) 
G.) 

"-" 
,t:> 

lANK NO. JAN FEB 

7J~i' HI HI 

~ PE PE 
laOOI 

~o'''t/t}j PE PE 

~ S S aooo l. 

-tc'l}J ~ HT HT 

~89tl~"I HI HT 

2524 I I 

2525 HE HE 

4408 HI HI 

5006 III HI 

50061 CO CO 

5312 112 LF 

5313 HI HI 

9509 HI HT 

9510 HI HI 
-

CO - Crosby & Overton 
I - Isobutanol 
J - Jet Fuel 

HAR 

HI 

PE 

PE 

S 

HT 

HT 

I 

HE 

liT 

HT 

CO 

LF 

HI 

III 

HI 

j~V".lIjWc...,.I. Imu or- ...... .1 r.Kn.lNAL:S 
12005 N. BURGARD 

PORlLAND. OR 

APR 

HI 

PE 

PE 

S 

HT 

HT 

I 

HE 

HT 

HI 

CO 

LF 

HT 

HT 

HT 

HAY JUN 

HI HI 

PE PE 

PE PE 

S S 

HT HT 

HT HT 

I I 

HE HE 

liT HI 

HT HI 

CO CO 

LF LF 

HI III 

HT liT 

HT HI 

KEY 

H - Hethanol 
HE - Hethyl 10 
HI - Empty 

JUL 

HT 

PE 

PE 

S 

HT 

HT 

I 

HE 

HI 

HT 

CO 

LF 

HT 

liT 

HT 

FA - Fatty Acid (by-prod. of wood) 
LO - Lube 011 

NI - Not Installed 
PE - Pentachlorophenol 
P - Premium Gasoline 
R - Regular Gasoline 

LF - Liquid Fertilizer 
LL - Lignin Liquor 

1984 

AUG SEP OCI 

HT HT HT 

PE PE HT 

PE PE HT 

S S HT 

HI HI HT 

HT HI HT 

I I I 

HE . liE HE 

HT liT liT 

HT III HI 

CO CO CO 

liT liT HT 

liT 12 liT 

HT ·IIT HI 

III HT III 

S - Solvent 
T - Iurpentine 
U - Unleaded Gasoline 
II - Fuel Oil II 
12 - Fuel Oil 12 
14 - Fuel Oil 14 

NOV DEC 

r 

f\ 

TOLS004386 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
.j::>.. 
-->. 

1'0 
o 
ex> 

~ 

(,.) 

f'\) 

W 
f->. 

'D 

lANK NO. JAN FEB 

38015 HI HI 

38016 HI HT 

38017 HI itT 

55021 HI itT 

80009 itT itT 

80010 HT HT 

80014 HT HT 

80408 H H 
- ----

CO - CLosby & Overton 
I - Isobutano1 
J - Jet Fuel 

HAR 

HT 

HT 

itT 

HT 

itT 

HT 

HT 

H 
----

NORIHWESI AND BEl.L IERHINALS 
12005 N. BURGARD 

PORTLAND, OR 

APR 

HT 

HT 

ItI 

HT 

itT 

itT 

HT 

It 

HAY JUN 

HT HT 

HI HT 

HT itT 

itT itT 

HT itT 

HT HT 

HT HT 

It H 

KEY 

It - Hethanol 
HE - Hethyl 10 
HT - Empty 

JUL 

HT 

HT 

HT 

HT 

HT 

HT 

HT 

It 

FA - Fatty Acid (by-prod. of wood) 
LO - Lube Oll 

NI - Not Installed 
PH - Pentachlorophenol 
P - Premium Gasoline 
R - Regular Gasoline 

LF - Liquid Fertilizer 
LL - Lignin Liquor 

1984 

AUG SEP OCT 

HT HT HT 

HT 

itT 

itT 

HT 

HT 

itT 

It 

itT itT 

itT itT 

itT itT 

itT HT 

HT itT 

itT itT 

It It 
--------

S - Solvent 
T - Turpentine 
U - Unleaded Gasoline 
01 - Fuel Oil 01 
12 - Fuel Oil 02 '4 - Fuel Oil 04 

NOV DEC 

! ----

TOLS004387 

-1 

... 
Y" 



OJ 
N 
--I o 
-->. 

o 
.j::>.. 

,..-... 
CD 
"-" 
o 
.j::>.. 
-->. 

1'0 
o 
<D 

~ 
f'\) 

c.v 
J-,..a. 

'0 
IANK NO. JAN FEB 

10002 CO CO 

11005 112 112 

12001 HI HI 

12002 HI HI 

12003 HI HI 

12004 HI HI 

12005 HT HI 

14501 112 LF 

15001 HI HI 

15002 liT HI 

15005 112 LF 

16003 HI III 

16804 HT HI 

20511 112 112 

29508 flI HT 
~-- --- .. -.-.. ~ 

CO - Crosby & Overton 
I - Isobutanol 
J - Jet Fuel 

HAR 

CO 

02 

HI 

HI 

HI 

HI 

HI 

LF 

HI 

HI 

LF 

III 

flI 

112 

liT 
._-

NORIHWESI AND BELL IERHINALS 
12005 N. BURGARD 

APR 

CO 

02 

HI 

HI 

HI 

HI 

HI 

LF 

HI 

HI 

LF 

III 

flI 

112 

HI 

PORI LAND • OR 

HAY JUN 

CO CO 

02 02 

HI HI 

HI HI 

HI III 

HI til 

HT HI 

LF LF 

III III 

HI III 

LF LF 

HI III 

flI flI 

02 02 

III HI 
'------~-~ 

KEY 

H - Hethano1 
HE - IIethyl 10 
HI - Empty 

JUL 

CO 

02 

HI 

HI 

HI 

HI 

HI 

HI 

III 

III 

III 

III 

flI 

112 

III 
-~- .. ------ -

FA - Fatty Acid (by-prod. of wood) 
LO - Lube Oil 

HI - Not Installed 
PE - Pentachlorophenol 
P - Premium Gasoline 
R - Re&ular Gasoline 

LF - Liquid Fertilizer 
LL - Litnin Liquor 

1984 

AUG SIP OCI 

CO CO CO 

02 02 112 

HI HI HI 

HI HI HI 

HI til til 

til til III 

HI III HI 

HI III HI 

HI HI HI 

HI III HI 

III III HI 

III flI III 

flI flI HT 

02 112 02 

HI HI HI 
- -- ----- -------

S - Solvent 
I - Iurpentine 
U - Unleaded Gasoline 
01 - Fuel Oil 01 
112 - Fuel Oil 02 
'4 - Fuel Oil '4 

NOV DEC 

-, 

,., 

TOLS004388 



.~~ - ';":~:." ~ ,.>, '.- ~" 
- '-

" . 
... '. . .. 

-.- ~ 
-.: .... 

. - ::"".':: - .. \ .. . 
. . 

',' 

• 

. .;: ~ .... 

.--~. 

". ...~ .... 

. -; 

:; 

--;: \~.' 
- " '.'\ ~ 

.~.~. 

'). " 

. \\. "'. 
. .,\ . . 

.:: '. '\ ' ..•.. 

.. ~. 

. - .. 

-~\\ .. ~.~ ........ '. , '. --·c , \., 

\ 

,,. - ~ ..... :::- .. 
.. .,"" •. : 
\ .. ' . 

, . ~~-

. .... -. -- .. ., . 

.~ --- •• -." •• # 

.\ 
\ .. 

\, ... 
BZT01 04(e)04121 0 



./ 

. - .' ..-, .~., > 
~ ..... ~' -. <if! ...... ~-

•• ~ J r \ ';,' • 
. . .. . . ". 

- ---.-

" 

., .... 
~ . 

' .. ~~: 

) 

) 

TOLS004390 

BZT0104(e)041211 



BZT0104(e)041212 



RECORD OF 
. CQMMUN ICATION 

~HONE CAL.L OOISCUSSIOp.; 0 FIELO TRIP 

o OTHEIII CS,.eCIFV) 

OCOHFEREHC£ 

(Record of item checQcS abowe) 

>: 

-:s;~~ ~,-f'.k 
(.,.0 I£, \ Z ( :; - ;;.1-/00 

TIME 

DATE 

JiJECT . t:~ 01'1 CO, [In .L- I':) . 

::;. 7~7<3 
.... A~.,. OF COMWUNICATION 

·NCL.USIONS, ACT·ION TAKEN OR REQUIREe 

=ORMATlON COPIES TOLS004392 

4 Fe"" 130""' (7.72) .. E·I. ... CEI E .... "0 FO''''' 1300.) ..... IC ......... BE USED UNTIl. SU •• I." IS Ea .... uSTED. 

323 j 9 

BZT0104(e)041213 



..:., I ~ .s ~,{ (I, 

J:~ .t ,- Ck"'A/, 

&-r -r wh,··.j.",,-:r f(. ;" t;; fi~ J 
~It .~ I"v" -kJ-:-7 ; 

I/S I, s' c..J1 ; ~ ....1 ft.-iKr Sf). 1';7 IN /v.:14r t\\A. -kr, oJ ;s RC K'1f- w"JA 
(~. tsS"£ v.;, ";G'A t U i~' "f"r .J,."f ;I,f; "- d,,;<,~ W~S)L. 
w: (I f.-rt '10.,;" ".. r0res-
.J I I I ~w)· ~ S ~ h." 
Iylrlt~ c.. .... \1 ,f" -r.lX.~'\ ,-,,-~-v...," (fJ~t;~.h.1 f(C~\.'t.+- ryr. Il..r S'~/fl;~.;rt- f--.J-J.;L' 

- \J(~~ Oc.c.\Jo-r(Q....\. \, • .::~ " .... .t>,:\.~(;.1. +rf>,.~f\.!.fu((..J 
--:r --\-u\J ~\~.t ~C).J; 0- .",-' .. )(+v.~ c-P 'S:o(.'J I..ve,..r.,(c. (~~,() ¢ F()'27 

~") 0- h..<l..:z. wc-~ k . 
- ~~ 1-0.-\\4 wi G~ (. \~'1 ;~ c;.-( ~{ -fu If -f Off (I\JJ fo ~~',f n 

\ A r r.'1tol'- . ~'I k s; s.-"f I,,/, r .. s ",lis . .((.,~ c:.!S,J: ( ~"t..""" 0-1"1. f 
( s. s::C "'- >t:;,/ $6-""'1' lL \.f,.[c7 -?i'\I~ "le 'J 

- ~{'. ,vOy. 'K1 1>E~ ~ . .J- ~~(tit.(Lt1 ~J-.-:r;h.~ S~i~ts "IOC~{7..Jir 
ol~ ie",,-+o..~"1\ ''"' ~;+c.-,> I ~r~1 ~t ~~c/(., G~~s ~ ~of(. 5o.Nr-f&5, ,JG -Pa/loyJ- .. t 4o()j~ 

32319 . 

•. "~;'j~~~: 
.~~.... :." 
" I " ~. 

'.' .. '~ -: ... :" -r .1-1- r TOLS004393 
~. C ('Qo.lt'-

BZT0104(e)041214 



. . 

------.-;-

3231 9 

y 

BZT0104(e)041215 



-------------------

- _ .... -_ ... _-------_._._--

.-- _ --.. ---._ .... _f2..~jd~ __ L:LLLJ.,'_,,~">__..,;;Ce--"t...:.. __ ~~2--i./ _c:~:J.L_~ .... f~._ _ (-

._ . __ ._. _ "h·t"~-4~~_( _~i,"li. !-v~,~ ___ ." ._.~/ _ /:--v'-7-).,: '2. _. ( 

..... ____ ~:~).- __ t:' 5-~y~~.~ --~_d:::..-~-.7~~--~0S: . 
I l~ 

---_._-- ._--------"._ .... __ .. __ .. 

----.. -----. - ----
TOLS004395 

32319 

BZT0104(e)041216 



, -

-- - ----.----- --------_._----- ------ --.--. --. ------- -- ----

f DJ. 1-::-- _J\s~( ~l ,-,,-f\ v-~~ J -h f N'-.~ l(',J,',;.'U 

- -.--___ ._. __ -~~h.~lJ~.-r-,-f l~J~~J __ " - .'- -. 
_________ (11 ; ?C hH !£..---f l,~_~ ___ 2 ~ / ,_1_ Co-) -l2- ) -(~~J ----
- - - - -_. ---- ------ .. -.. - .---_. '-/'-'- -
_-_w~~ ~ ,k~_ .. ____ ___ ._ 

TOLSOQ4396 

~r"\~19 - - ___ -.J-_ C. ~ . _. _______________ .. ____ . 

BZT0104(e)041217 



'-

32319 

REPORT ON FIELD ACTIVITIES 
CONDUCTED IN LATE 1985 AT 

TIME OIL CQ~1PANY 

12005 NORTH BU~GARD STREET 
PORTLAND. OREGON 97203 

February 4, 1986 
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"Imagineering a cleaner world" 

Mr. John P. Denham. PE 
Tfme Oi 1 Company 
2737 W. Commodore Way 
Seattle. WA 98199 

Dear John: 

o Sl'~_o--
~ SDon1 01 5, L_ c ....... ,_ "",06lD,, 
IJ •• I ~ 1eeD 

0*,,_0..-
2JO C"'''''9 '''0 
IICI'IIftCIftG. c .. tel 
'AISI 23oI.JCIC) 

o 5_ ... 0-
tGIF_ .... ..., 
,. 0 80' HJD 
s.. ... , ... 'IVA ~." 
IlOI. 622 2'!ICD 

Enclosed for your consideration are analytical results from the No~er. 1985 
field investigation of Time Oil's facili~y at 12005 North Burgard Street in 
Portland. Oregon. Pre11mina~ pentachlorophenol (PCP) concentration contour 
maps have been prepared. Well construction diagrams have been' provided for 
existing Wells 1 through 4. and a prelimi.nary field log has been prepared for 
Well 4. 

Some pre1imina~ conclusions are as fo1101ItS: 

- There are high levels of PCP below the southwest corner of the warehouse. 

- The concentration of PCP in the sofh 15 generally highest above the water 
table. 

- Based on analyses of saturated so11 siamples. the concentration of PCP in 
groundwater appears h1 ghest at the walter table and decreases wi th depth. 

Table 1 contains the analytical data from s011 samples gathered during the 
November field wort. This data has been compiled with previous analytical data 
on the soil to produce the four PCP concentrat10n contour plots contained in 
Figures 1. 2. 3 and 4. The contour lines of the plots are 1n mg/kg. or ppm 
(parts per m11110n). The contour interval 1s 100 ppa. 

The two-foot contour plot (Figure 1) identif1es the highest PCP concentrations 
at that level as being near the southeast corner of the warehouse. The 
four-foot depth contouring is identified in Figure 2. The highest 
concentration of PCP (116,000 ppm) found anywhere on site was identif1ed in the 
soil sample obtained fro. 2-1/2 to 4 feet below the land surface in Well 3. 
This is illustrated by the closely spaced contour 11nes depicted in Figure 2. 
The high levels of PCP identified at Well :3 fall off approximately 15 feet to 
the west at Well 1 (see Table 1). The seven-foot contour plot is shown in 
Figure 3. The figure illustrates a decrea~ae in the PCP levels frCID the 
four-foot contour. 

Figure 4 illustrates the PCP in the soil below the water table at a depth of 12 
feet below the land surface. The app:",oxillWlte depth to groundwat.er is 10 feet • 

. The concentration of PCP as shown in this plot is less than that identified 
above the water table in the contour plot clf the 7 foot depth. 

For Fast Emergency Response. Call Environmental Emergency Services Co. 
on 24·Hour Hothne \9())1 334-CXX)4 

TOLS00439S 

BZT0104(e)041219 



Mr. John P. Denham. PE 
Time Oil Company 
February 4. 1986 
Page 2 

Well construction diagrams for existing Wells 1-4 are contained in Figures 6 
and 7. Table 2 is a geologic log of Well 4. 

PCP concentrations in the soil above the water table may decrease downward in 
areas of surface spillage where the spill~ge event occurred in sufficiently . 
small quantities such that the spill does not completely saturate the 
unsaturated zone above the water table. This is the mechanism by which low 
volume spills may fail to directly reach the water table. A portion of the PCP 
tn the unsaturated zone wi 11 be soluble in rainwater per,:ol.ating ,t,rt . .i.; the 
soils. 

Upon reaching the water table, PCP will be diffused as it is transported by 
groundwater flow and. to a lesser extent, by molecular diffusion and downward 
movement under gravity. 

The rate and direction of movement of PCP in the groundwater environment is 
principally dependent on the natural flow of groundwater. Proposed Wells 5 
through 9. depicted in Figure 5, are recommended for installation in order to 
determine the lateral direction of groundwater flow and the concentration of 
PCP in groundwater near the water table. Proposed monitoring WellS is placed 
away from the anticipated direction of groundwater flow to obtain background 
water quality. Proposed monitoring Wells 6 and 9 are placed outside of but 
adjacent to the zone of soil contamination and are located laterally to the 
anticipated groundwater flow direction. Proposed Wells 7 and 8 are planned to 
intercept groundwater flow leaving the area of soil contamination. 

The proposed wells are planned to be constructed of 4- diameter 
po1yviny1ch10rfde (PVC) and have a locking cover placed over the exposed 
casing. Bumper posts would be placed around proposed Well 9, since this well 
is in a loading area. 

Soil samples will be obtained at 5' intervals. The soil samples will be used 
to describe soil texture. The first soil samples would be taken at 2-1/2 feet 
below the land surface for PCP analysis. The second soil sample taken at each 
location will be obtained at a depth of 5' below the land surface. Additional 
soil samples will be taken at 5' intervals thereafter. The presence of PCP at 
the near surface depth would be used to identify areas of surface spillage and 
possible source areas for PCP in the groundwater. 

The groundwater in existing Well~ 1-4 would be sampled for PCP along with the 
sampling at proposed Wells 5 through 9. This would be done upon the completion 
of the installation of proposed Wells 5 through 9. 

TOLS004399 
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Mr. John P. Denham. PE 
Time Oil Company 
February 4. 1986 
Page J 

As we discussed on January 24th. I would Hlte to meet with you to discuss the 
proposed monitoring well installation. The network can be expanded if you need 
to minimize the time spent definfng the extent of PCP in the groundwater. The 
additional wells would be located based ~, best technical judgment using 
minimal preliminary groundwater informatit)n. This usually results in 
accelerating the definition of the contam'lnant spread but requires more wells 
due to their less efficient location. . 

Please contact me at your earliest conven~ence should you have any questions 
about this report. 

Si neerely. 

RIEDEL ENVIRONMENTAL SERVICES. INC. 

{~f.:f~ 
Hydrogeologist 

RRF:lcps 
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Well Number 

1 

1 

1 

1 

2* 

3 

3 

3 

3 

4 

4 

4 

4 

TABLE 1 

SOIL SAMPLE RESULTS 

Depth. in Feet 

o - 1-l/2. 

2-1/2 - 4 

7-1/2 - 9· 

16 - 17-1/2 

a - 1-1/2 

2-1/2 - 4 

7-1/2 - 9 

17-1/2 - 19 

18-1/2 - 20 

32-1/2 - 35 

43-1/2 - 45 

47-1/Z - 49 

* Soil samples from Well 2 were not analyzed. 

RRF:kps 

Pentachlorophenol. pom 

1690 

16.8 

886 

llO 

65.3 

116000 

11000 

1560 

574 

62.3 

1.59 

2.81 
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May 2, 1986 

TO: File 

FROM: Fred Proby 

SUBJECT: NORTHWEST TERMINAL GROUNDWATER INVESTIGATION 

Purpose of investigation was to establish depth and flow direction of 
groundwater. Location of groundwater measurement points are shown on 
attachment 1. 

Riedel Environmental Services Inc. installed four 4- diameter PVC wells at the 
pentachlorophenol mixing site in November, 1985. Wells ~ - 3 were installed 
at an angle beneath the warehouse. Their vertical depth is 14'. Well number 
4 was installed vertically to a depth of 40 feet. The boring log for well 4 
is shown on attachment 2. 

In February, 1986, Time Oil Co. (Ken McAlpine) installed well points at three 
locations for the purpose of measuring water tabl, e'evation. The wel' points 
consisted of 1 1/4- diameter steel pipe attached to a 30- driv, point well 
screen which was driven in with a jackhammer. Wel's A ind 8 were driven to a 
depth of 20 feet. Two wells, designatedel and C2, were placed at location 
C. Well Cl could only be driven to a depth of 8'. An attempt to go deeper 
with well C2 was unsuccessful. The elevation of each well was surveyed 
relative to an arbitrarl1y selected benchmark of 100.0'. 

Water level measurements from wells A, 8, Cl, C2 and 4 were taken on nine 
occasions between 2/28/86 and 3/11/86. AnalysiS of this data showed a 
peculiarity between Well 4 and the well points. in that the water table 
measured at well 4 was as much as 7 feet lower than that measured by the well 
points. Furthermore, the water level in well 4 was dropping whereas the well 
points had a stable level. 

In late March, 1986, Time Oil Co. (Fred Proby) installed three more well 
points (E. F and 6), dug four pits, (Pl - P4) and established a river 
measurement point on the dock. The well points consisted of 2- PVC pipe 
attached to an 8.5' stainless steel drive point well screen which was driven 
in with a jackhammer. Wells E and F were driven to 20' and 19', 
respectively. Well G could only be driven to a depth of 13'. The pits were 
dug in the back portion of the terminal where it was found that water could be 
encountered at a depth of approximately 6'. Reference elevations were 
surveyed for the wells, pits and dock. Water lev,l measurements were taken 
from all locations over a period of several days. W,ll point C2 was removed 
and Cl was redesignated as well C. Construction details of th, wells are 
shown on attachment 3. 

The water 'evel measurements from the new well points (E, F and G) and the 
pits were consistent with those from the old well points (A, B, C). However, 
the water table elevation in well 4 matched the river elevation. River 
e'evations for March, obtained from the National Weather Service [Mr. Steiger, 
(503)"249-0666]. showed that the water table drop in well 4 observed between 
2/28 and 3/11 closely corresponded with a drop in the river e'evation. When 
the wells are plotted in cross section, spaced according to their distance 
from well 4. the water table depression around well 4 can be clearly seen 
(attachment 4). Attachment 5 shows water table contours. 
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The boring log for well 4 (attachment 2) shows a series of clay lenses and 
silty sand between the depths of 18.5' and 25'. Above this zone is gravelly 
sand and below is medium to fine sand. The clay lenses form a 6.5' thick zone 
of relatively low permeability. 

From these observations it is apparent that there are two aquifers, an upper 
and a lower, beneath the Northwest terminal. The upper aquifer is ·perched· 
on the clay zone. The water table for this aquifer slopes from the rear fence 
line of the terminal, where water ponds in winter, to the Willamette River. 
The lower aquifer is ·confined· by the clay zone, as shown by the fact" that 
the water in well 4 rises above the top of the clay zone. This zone can 
therefore be termed a ·confining layer-. Only well 4 taps the lower aquifer 
so the slope and direction of flow can not be determined. Since the lower 
aquifer is fed by the Willamette River, groundwater flow can be expected to 
change direction with the seasonal ris~ and fall of the river. " , 
Since the water level in well 4 is lower than in the surrounding wells, 
groundwater from the upper aquifer flows toward well 4. This well was drilled 
with a 16· diameter auger and the annulus was filled with coarse sand to 
within 6 feet of the surface. Consequently. water from the upper aquifer can 
flow down through the confining layer via the well annulus. (Water can not 
flow down through the well itself since it is screened below the confining 
layer.) This is an undesirable situation, in that contaminant could reach the 
lower aquifer at a higher rate than would otherwise occur. 

The drainage through well 4 creates a cone of depression that extends nearly 
200' and forms a groundwater divide between wells Band E. The normal 
direction of groundwater flow in the upper aquifer should be toward the 
river. However, this is reversed in the area between well 4 and wells A and 
B. The actual shape of the cone of depression can not be determined since 
there are no wells closer than 150 feet from well 4. 

Conclusions 

Well 4 was improperly installed in that it connected two aquifers which are 
separated under natural conditions. The result is a depression of the water 
table around well 4 and a reversal of the normal groundwater flow direction. 

Sealing the annulus of well 4 would stop drainage from the upper to the lower 
aquHer. 

Installing additional monitoring wells closer to well 4 would enable better 
definition of the cone of depression and 'lIIould allow recovery of the upper 
aquifer to be observed. Without this, the success of the sealing operation 
could not be verified. 

Reconmendations 

1. Seal the well 4 annulus. 
2. Install additional monitoring wells closer to well 4 to verify that the 

well 4 annulus has been sealed. 

Attachments a/s 

FLP/ch 
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State of Oregon 
Department of Environmental Quality 

To: 

From: 

Subject: 

Time Oil File 

Mike Kortenhof f~· 
Time Oil Project Review 
ECSI Site No. 170 
CERCLIS ID No. ORD009597543 

Memorandum 

Date: April 8, 1992 

This memo summarizes the results of the review of the files and submittal regarding the Time 
Oil Company storage terminal located in North Portland. In conjunction with the review, I 
visited the site on January 30, 1992. Notes from that visit are included in the COMM file. 

The following documents were reviewed: 

Northwest Region Source fLIes - Air Quality, Water Quality, Hazardous Waste 

ECSI file, Site Assessment Section 

CERCLIS me, Site Assessment Section 

Time Oil submittal, rec;eived December 6, 1991 
ECOVA Corporation report, Project 1067, dated December, 1991. 
Title: Preliminary AssessmentlData Evaluation and Proposed Remediation Plan 

for Pentachlorophenol Contaminated Soil at Time Oil Co. - Northwest 
Terminal 

Back~round 

Volume I - Report 
Volume II - Appendices 
Volume m - Work Plan 

Time Oil Company owns and operates a petroleum products storage terminal on approximately 
52 acres located in the Rivergate area of North Portland. Time Oil provided pentachlorophenol 
(PCP) blending services to the Koppers Company and also leased tanks to Crosby and Overton 
for storage of waste oil. 

Time Oil discovered soil contamination associated with the PCP blending operations in the early 
1980's, at which time they began conducting remedial investigations and operations. These 
a:tivities are summarized in a chronology of events prepared by Time Oil (attached). 

TOLS004405 
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Memo To: Time Oil File 
April 8, 1992 
Page 2 

The Northwest Region (N\VR) of Department clf Environmental Quality (DEQ) completed a 
Preliminary Assessment of this facility in conjunction with the Federal Superfund Program on 
January 15, 1985. The results of that evaluation, including a detailed description of the facility 
operating history, were summarized in a memo from NWR to the Environmental Protection 
Agency (EPA), dated February 12, 1985 (attached). Primary concerns identified were the PCP 
contaminated soil described above, polychlorinated biphenyl (PCB) contamination apparently 
associated with the waste oil storage and the potential for groundwater contamination from 
historic ground disposal of tank bottom wastewater. No further action under the Federal 
program was recommended; DEQ planned to follow up on remaining issues of concern. This 
facility is included on the E:lVironmentaI Cleanup Division's Confirmed Release List (CRL) 
based on the presence of PCP, PCB, lead, naphthalene and chrysene in soil and sludge in the 
area of the Crosby & Overton tanks. 

Investigation Results 

Work plans and results from years of investigations have been submitted by Time Oil. These 
include general descriptions of investigation and sampling procedures. There is some QAlQC . 
documentation provided, although much of the data presented in the reports is unsupported. 
There is nothing to suggest that soil samples were handled inappropriately or that the data is 
invalid. Groundwater quality data is of extremely limited value, as described below. 

Soil 

The information available about contaminants pre:sent in the PCP blending area soil is limited 
to two samples. One was collected by DEQ in 19S4, as described in the attached ~emo (page 
4). It was analyzed for acid and base-neutral e,,:tractables, EP Toxicity-lead, pesticides and 
PCBs. It was also scanned for unknowns. It was, found to contain: 

Compound 

pentachlorophenol 
tetrachlorophenol 

. 1-ethyl-4-methylcyclohexane 
2,6-dimethyloctane 
4-methylnonane 
I-methyl-4-(1-methylethyl)cyclohexane 
4-methyldecane 
butylcyclohexane 
5-methyldecane 
3-methyldecane 
undecane 
octylcyclopropane 

1820 
71 
10· 
10· 
S-

12-
36-
14-
IS-
S-

18* 
53-

- tentatively identified compound (TIC), concentration estimated 

TOLS004406 
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Memo To: Time Oil File 
April 8, 1992 
Page 3 

The memo indicates that PCBs, if present, were at a concentration of less than 50 mglkg. I 
have not been able to find the portion of the laboratory repon describing the PCB results. 

The laboratory report indicates that the sample contained numerous other compounds with a 
pattern indicative of a solvent mixture similar to paint thinner (Appendix A-I). Time Oil 
describes this-associated contamination as consisting of mineral spirits and pal'affin 0Iolume 1-
R~n, p~"'1). During my site visit they described it as long chain fatty alcohols in the C20 to 

C35 range. They mentioned two specific products! KB-3 and B-ll, manufa~tured'by Kodak. 

The other sample was collected by Time Oil in 1985 and analyzed for the purpose of evaluating 
a specific soil treatment alternative (Calweld/ A TW, Appendix A-5). Collection methods and 
handling procedures for this sample are undocumented. Only the results of semivolatile organics 
analysis (Method 8270) and a TIC scan are available. PCP and hydrocarbons' in the C18-C30 
range were the only compounds identifie.j at concentrations of 11,000 mg/kg and 2,000 rng/kg, 
respectively. 

Extensive soil sampling intended to delineate the extent of contamination was perfonned in 1985 
and 1986 in the area of the PCP blending operations, including underneath the warehouse. 
Contour maps depicting the distribution of PCP at 5 levels (surface, 2 feet, 4 feet, 7 feet and 
12 feet) were prepared (Appendix D). Most of the soil samples collected throughout the 
blending area ranged in concentration between 2 and 8,000 mg/kg PCP; the average 
concentration is estimated to be 950 mg/kg PCP. The highest concentration of PCP found 
anywhere on site was in a sample taken from a 45° slant hole (MW-3) drilled underneath the 
warehouse. PCP at a concentration of 116,000 mg/kg was found at a true vertical depth of 3 
feet. The boring stopped at a true vertical depth of 13 feet, at a point 13 feet laterally inside 
the warehouse, where the PCP concentration was found to be 1560 mg/kg. The vertical extent 
of PCP contamination at the edge of the warehouse (MW-4) was found to be 574 mg/kg at a 
depth of 19 feet, 62.3 mg/kg at a depth of 33 feet and 1.59 mg/kg at a .depth of 44 feet. This 
sampling has identified an area of approximately 500 square feet under the south comer of the 
building were PCP concentrations appear to exceed 100 mg/kg from the surface to the water 
table. Contamination also exists below the water table although it is delineated at only one 
location. 

The PCP blending operations area, excluding the warehouse, was excavated to depths of 12 feet 
(the approximate depth of the water table) in 1989 (see attached site map). Approximately 3,000 
cubic yards of contaminated soil from this excavation are stod.-piled on site in a benned, lined, 
covered and drained area pending treatment and disposal. 

Verification sampling in the excavated pit was performed and documented (Appendix I); results 
indicate that PCP concentrations as high as 258 mg/kg (sample CA-42 @ 17') exist below the 
vertical limit of excavation. A single sample (I-B) taken at the edge of the warehouse, 1 foot 
below the slab had a PCP concentration of 1882 mg/kg. Excavation wall sampling identified 

32319 TOLS004407 

BZT0104(e)041228 



-
Memo To: Time Oil File 
April S, 1992 
Page 4 

PCP concentrations as high as 1,006 mg/kg (sample CA-61 @ 7') in the vicinity of Tank 3SK. 
Discussions with representatives of Time Oil (Fred lProby) indicate that an additional area of 
contamination exists underneath the north corner of the soil stockpile area, in the vicinity of one 
of the drainage sumps. 

Groundwater 

A number of groundwater monitor wells have been completed around th-e facility. ECOV A 
describes the hydrogeology as follows (Volume I - Report, page 29): 

.. Shallow groundwater exists in the alluvial sands of two aquifers underlying the site. An 
unconfmed upper zone of perched groundwatc~r occurs at a depth interval between about 
13 and 18 feet below ground surface. A silt to clay aquitard, about two feet thick, 
separates the perched zone from a lower, con'fined zone that maintains an average water 
level of approximately 20 feet below ground surface. Groundwater flow is towards the 
Willamette River, with fluctuations related to tides and seasonal river stages. The 
aquitard appears to pinch out or terminate tfJward the river. It is likely that perched 
water flows somewhat downward and laterally before entering the river." 

"As subsurface soils appear to be generally quite permeable, groundwater flow can be 
expected to be fairly rapid (100-200 feet/year). In August and October 1987, water 
levels and groundwater samples were obtained from the site wells. These measurements 
confinned that ground. water was flowing ill a southerly direction under an average 
gradient of O.OOS ftlft". 

Supporting documentation for this characterizatio111 is extremely limited. Well completion 
diagrams, to the extent they are provided (Appendices A-S and F), are lacking well elevation 
information. Some water level information is presen'ted (Appendices A-9 and E), althougn water 
table IJlaps have not been prepared. 

Limited groundwater sampling results are presented. Most of the samples were collected from 
drive points, that are not well suited for water quality sampling. The most recent round of 
sampling (March, 1991) included several conventional monitor wells. The detection limit for 
these analyses (1 mg/l) was very high. A sample cfJllected from one of the wells located down 
gradient from the PCP blending area was reported tC) contain PCP at a concentration of 60 mgll. 
The magnitude and extent of groundwater contamination is undefined. 

TOLS004408 
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Time Oil PrQposal 

Time Oil has proposed above ground treatment of the contaminated soil followed by on site 
disposal. EPA has detennined that this soil is hazardous waste designated as F027. SRH 
Associates evaluated remedial alternatives and recommended bench testing above ground soil 
washing as described in a report dated October 1, 1986 (Appendix A-I0). Incineration was 
estimated to cost approximately $2 million. Time Oil subsequently hired ECOV A Corporation 
to test and construct an above ground slurry phase bioremediation system, combining soil 
washing and biological treatment. 

Volume m of the :gCOVA report is a work plan, prepared in 1988, proposing the conceptual 
design of the treatment system. Full scale treatment tests reportedly demonstrated that the 
lowest residual PCP concentration after treatment that can be practically achieved is 100 mglkg 
(Volume I - Report, pll), although detailed results of those tests were not submitted to DEQ. 
PCP degradation is reported to be limited by the presence of mineral spirits and paraffin in the 
soil. The treatment system design and testing was described in a journal article published in 
1991 (Appendix K). Time Oil has asked DEQ to help them define an appropriate cleanup level 
for this soil. They have proposed treating to a PCP concentration of 500 mglkg. Time Oil also 
proposes quarterly groundwater monitoring for a period of one year. 

Issues and Recommendations 

The 1985 Superfund Prelimin3f)' Assessment and the ECOV A reports contain almost all of the 
infonnation needed for ranking the site. Potential sources of contamination at the site are 
adequately described. The site should be added to the ECD Inventory of CRL sites requiring 
further action. Site scoring should be performed. 

Additional information about groundwater usage in the surrounding area will be needed for site 
scoring. Analyses for volatile organics, dioxins and furans have not been perfonned. They 
should be checked because of the association of the PCP contamination with petroleum 
hydrocarbons and because of the high concentrations of PCP identified. 

The fate of the PCP contamination remaining in the soil under the warehouse, in the area of 
Tank 38K and under the north comer of the soil stockpile. must be evaluated. Plans for 
additional remedial action should be developed based on this evaluation. The results of 
groundwater investigation that will be necessary will be critical to those plans. 

The PCB contamination identifi~ in the vicinity of the Crosby and Overton tank requires 
additional investigation and possibly remedial action. 

TOLS004409 
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Groundwater contamination has been identified at levels potentially threatening to human health 
and the environment. A comprehensive plan for a. groundwater investigation at the facility 
should be developed and implemented. 

The selection of the slurry bioreactor treatment syste:m requires additional evaluation. Further 
discussions with Time Oil and ECOV A are necess:U)'. More needs to be known about the 
solvents present. Specific consideration should be given to the treatment limitations caused by 
the presence of mineral spirits and paraffin and tel the cost effectiven~s of the method of 
treatment. Treatment goals must be defined. If it is determined that the slurry bioreactor is the 
most appropriate treatment alternative, as Time Oil proposes, plans for monitoring the 
effectiveness of the system and for disposal of the treated soil must be prepared. 

Some of these activities are covered by RCRA regul'ltions. Coordination with DEQ Northwest 
Region, DEQ Hazardous and Solid Waste Division lind EPA Region X will be neces5:U)'. 
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